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Chapter One 
Computers and 
Wargames 


The ordinary ‘Arcade Games’ are amusing enough for a while, but most of 
them amount to much the same thing - ‘zapping the enemy’. In wargaming 
we may still want to zap the enemy occasionally, but using strategy and 
tactics, not just the trigger button of a lasergun! Wargames give you 
something to think about as well as to enjoy. 

The computer can be used as little or as much as you need it. You can use 
it for a few small tasks, such as resolving the results of combat, while you 
continue to play the game, as before, with models on a wargame table or 
with counters on a board. A few additions to the program can give the 
computer more tasks to perform, such as maintaining an up-to-date list of 
the units in each army and their current status. Then we can add routines to 
deal with the displaying of a map of the terrain and the movement of units 
over that terrain. The idea is that the computer is used as little or as muchas 
the wargamer sees fit. It can be introduced step by step into wargaming, so 
that the wargamer at no time feels on totally unfamiliar ground. The 
pleasure of playing with finely painted models on carefully built terrain can 
be retained, leaving the computer to handle the chores. Or, if you prefer, the 
whole game may be played on the computer, without need for models or 
counters. 

The only aspect of the game left to the players is the interpretation and 
implementation of particular sets of rules. Without unduly elaborate 
programming it is not possible to incorporate the complex rules of a typical 
challenging wargame into a microcomputer program. We feel that such 
complexities are best left where they belong - in the minds of the players or 
in the rulebook which the players keep at hand whilst playing. 

Our aim is to produce general-purpose wargames programs which can be 
used equally well in a wide variety of scenarios, from the battles of ancient 
times to the battles of the future, from the wide scale of a campaign to the 
narrow scope of a minor skirmish. The programs are built up from a number 
of routines which are applicable to any period of warfare and to any scale of 
battle. These routines are called upon by a very short main program 
(perhaps only sixteen lines!) which defines the main features of the game. 
The routines are used over and over again in different games. By substituting 
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Playing wargames 


This book is written for two kinds of person. One kind is the person who has 
a computer and is looking for new and interesting games to play. The second 
kind of person for whom this book is written is the experienced wargamer 
who wants to introduce the computer to the wargames table. 

We would like to thank Daniel Bishop and Matthew Goddard for play- 
testing these games. 

Readers who wish to play wargames but not write wargames programs 
may omit Chapters 3, 5, 6, 11 and the later sections of some other chapters. 
However, you are very strongly recommended to read Appendix A, Key 
Points, before beginning to key in the programs. 
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a different main program and by supplying the computer witha different set 
of data to define the armies and the terrain, it is easy to change a skirmish 
level game set in World War II, for example, to a medieval battle game. 

This means that programming a new wargame can be very quick indeed. 
You may have already looked at some of the listings and have seen that they 
are rather long. This is inevitable for the computer needs many instructions 
in order to conduct a wargame. But remember, a wargame battle is not 
fought to a conclusion ina few minutes. The games in this book can last for 
several hours. It is not unknown for really keen wargamers to spend a whole 
weekend on one battle! So you can be sure that you will spend far longer 
playing the games than it takes you to type them in. 

An important and unusual aspect of the programs is relevant to those who 
are typing in the programs. The greater part (often over 90%) of the 
wargame program consists of standard routines common to all wargames 
programs. Having typed in one program, there is very little to be done to 
convert it into an entirely different wargame. First you delete the few lines of 
the existing main program. Then you type in the new main program 
(perhaps only ten to twenty lines long), and possibly an extra routine which 
provides special features for that program. The way this is done is described 
in detail later. The reason for mentioning it here is to make it clear that 
wargames programs do not necessarily involve a lot of typing. 

We referred earlier to the two kinds of people for whom the book is 
intended. Perhaps you fall into both of these categories, or into neither. We 
intend to cater for you too. 


The computer 


This section describes the computing equipment that you need for 
Spectrum wargaming. The most important item is the 48K Spectrum 
microcomputer, which we regard as one of the best popular micros available 
for wargaming. Its large memory and excellent colour graphics make it 
particularly suitable for this purpose. The large memory is needed to store 
the details of armies and maps. The colour graphics are needed to display 
the maps and the armies on the screen. 

In addition to the computer itself you need a way of storing programs and 
the details of armies and maps so that they may be loaded quickly into the 
computer when you are ready to play. Almost all Spectrum owners already 
have a cassette player, which does just this. You also need a supply 
of cassette tapes. Programs or army and map details may be stored on 
C10 or C15 tapes. One or two are enough to begin with. Longer tapes such as 
C90 are not recommended, as they are usually coated on a thinner base, 
which is inclined to stretch in use. This may lead to difficulties in loading 
programs. It is well worthwhile purchasing tapes of the best quality that you 
can afford. 
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A Sinclair Microdrive is by no means essential, but if you have one, 
you will find that loading and saving data is very much quicker. Also, 
a Microdrive cartridge can hold information about many armies and a 
large range of maps. 

The programs in this book are designed to work with either tapes or cart- 
ridges. Furthermore, if you are using tapes when you start computer war- 
gaming and later decide to purchase a Microdrive, the programs allow you 
to use all the information you have previously stored on tapes, even though 
you are now using cartridges. 

The Spectrum is normally used with a colour TV set. We used a 
colour portable TV when writing this book. We have deliberately made the 
map displays bold, so that they can be easily seen from the other side of the 
wargaming table. In consequence, the resolution given by an ordinary TV 
set is adequate for all displays. 

If you have a Microdrive, you will already have the Spectrum Interface 1. 
If you also have a friend with a Spectrum and Interface 1, this opens up the 
exciting possibility of two-computer wargaming. The two computers are 
linked, using the network facility of Interface 1. You command your forces 
from your Spectrum, while your friend commands the opposing forces from 
the other Spectrum. Using two computers gives greater realism to the game, 
as will be explained in Chapter 10. It is even possible to have three or more 
armies, each commanded from its own Spectrum. As described in this book, 
all the games are designed to be played ona single 48K Spectrum, but they 
are easy to adapt for two or more computers. 

Many people, including many wargamers, are put off computers because 
they do not like using a keyboard. If you intend to key in the programs from 
the listings in this book, you will not be able to avoid the keyboard. However, 
once the wargame program is loaded and running there is no need at all for 
you to touch the keyboard. The whole game can be controlled by joystick. 
The joystick is an ideal input device for wargames (and for wargamers!). A 
joystick of suitably robust design has a distinctly military appearance and is 
an inexpensive accessory. Ona sufficiently long cable, it gives full control of 
the computer from any part of the wargame table. You need only the 
simplest and cheapest type of joystick, which operates a number of built-in 
micro-switches and has a fire-button. A fully proportional joystick is not 
required. Should you prefer not to use a joystick, the games may be con- 
trolled just as easily from the keyboard. 

All of the programs are listed in Sinclair BASIC. In a few cases 
where speed of searching memory is important, the programs use machine 
code routines. You do not need to know anything about machine code to use 
these since each routine is complete in itself. In fact, you do not need to know 
anything about BASIC either, for all of the programs can be keyed in just as 
they are listed. Incidentally, Appendix A at the end of the book gives plenty 
of hints about how to type in programs and how to avoid typing errors. 
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Unless you have had a lot of experience with the Spectrum and are an 
expert typist you are almost certain to make at least two or three such 
mistakes while typing in a program. You are therefore strongly urged to 
read Appendix A before starting to type in any of the programs. 

The four complete wargames programs are ready to type in and play. 
Later you may want to start designing your own wargames and writing the 
programs with which to play them. If so you will probably want to use the 
special wargaming subroutines described in detail later in the book. A 
knowledge of BASIC is of great value. The BASIC programming manual 
that is supplied with your computer will help you with this, together with the 
advice given in the appropriate sections of this book. 

If you want to take up wargame programming seriously, and to devise 
your own programs and subroutines, you will need to learn more about 
BASIC. The programs in this book have been described in more detail than 
usual, so that you can thoroughly understand how they work. This makes it 
easier for you to modify or adapt them for your own purposes. It also helps 
you to see how BASIC programs are put together, so that you can soon 
learn how to write your own. 


What is a wargame? 


When we use the word ‘wargame’ in this book we have two, or possibly 
three, distinct types of game in mind. Before describing these, we should 
make it clear that there area number of computer ‘wargames’ published that 
we consider not to be true wargames. Some of them may be excellent games 
in their own right and many of them havea substantial strategic element, but 
most are almost entirely lacking in the tactical aspects that feature so 
prominently in the wargame. In the least successful of them, the game seems 
to consist of juggling with numbers rather than in the deploying of forces on 
the field of battle. This type of game is not considered further in this book. 

Strategy consists of marshalling an army or armies, obtaining and 
managing supplies, and influencing governments and populations, so as to 
make the outcome of an intended or existing conflict more likely to be 
resolved in one’s own favour. In fact, if the strategy is well planned and 
executed, the enemy may surrender without a fight! A few of the more 
complex wargames have strategic aspects, but this is not the general rule. 
Wargames concentrate on tactics, the disposal and control of forces which 
are in actual contact with the enemy. Inshort, wargames are concerned with 
battles. 

The two most popular kinds of wargame are the model, or miniature, 
wargame and the board wargame. The model wargame is played ona table, 
with model soldiers, vehicles, artillery, and possibly other fighting units or 
equipment. For many wargamers, making and painting the models toa high 
degree of realism and accuracy provides an essential, if not the major, part of 
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Fig. 1. Map of the terrain for THE BRIDGE. The shaded areas represent trees. 


the enjoyment of the hobby. Wargamers of this kind will find that using a 
computer as an assistant to wargaming does not detract from their 
enjoyment in this respect. 

To add to the realism, the table on which the game is played is usually set 
out as a model of the terrain on which the battle is to be fought. There are 
rivers and roads, railways for modern periods, houses, forts, and forests. 
Figure | is a map of a typical wargame terrain. This area is to be used for 
THE BRIDGE, the first of the wargame scenarios of the book, presented in 
Chapters 4 and 7. Ona table, the lie of the land may be modelled in various 
ways. The easiest way is to cover the table with a cloth (preferably green, but 
light brown if the scenario is set in a desert area) and place books or other 
objects under it to create the hills. A sand table is often used in military 
training schools. 

The model soldiers used in wargaming are available in a wide range of 
sizes, of which the 25 mm size is the most popular. The 15 mm model is also 
frequently seen, as is the more recently introduced 5 mm model. The 
advantage of the latter is that it allows battles to be fought ona smaller table 
than that required for the other sizes. The 5 mm models are also much 
cheaper. On the other hand, it is impossible to paint them with the same fine 
detail as the larger models. Unpainted models are relatively inexpensive. 
Those who wish to buy an army for use with computer wargames can do so 
for the cost of two or three cassette games. It is also possible to buy models 
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ready-painted but these are much more expensive. For those who want an 
army at minimum cost, though with less realism, cardboard cut-out models, 
printed in colour are available from the firm mentioned in Appendix B. We 
have included designs for cut-out soldiers for the various scenarios in this 
book. These can be copied (or photocopied) and coloured by hand. 

Model wargaming attempts realism but compromises are necessary. For 
example, even at the reduced scale of the terrain on the table, it is not 
possible to represent each soldier of an army by an individual model. A 
battalion of 700 men, if represented by 700 figures (at great cost!) would take 
up far too much room on the table. Setting out and moving so many figures 
would be too long and tedious a task. Usually, each model is taken to 
represent several men, often twenty. Thus a battalion can be represented by 
a mere thirty-five model figures. Models are moved each turn, using a ruler 
to measure the distances, according to a predetermined distance scale. This 
is expressed in inches or centimetres. Different types of military unit are 
allowed to move a different maximum distance each turn. This maximum 
distance may vary according to the nature of the terrain. For example, 
infantry move more slowly on wooded or marshy ground. The scales 
decided on for movement distances, for representing units of personnel, and 
for the amount of battle time represented bya single move in the game are all 
set out in the rules of that game. 

A valuable asset of the computer is that it speeds up the moving of models, 
an activity which consumes much time and requires endless patience in the 
conventional model wargame. Without a computer, you need to measure 
precisely the distances to be moved, and to place the models exactly in 
position. If this is not done, units may be moved too far or not far enough 
each turn, giving an unfair advantage to one side or the other. When a 
computer is used, the players view a displayed map on which the position of 
each unit is clearly shown in relation to the main features of the terrain. Each 
unit may then be moved to its correct position on the table, in relation to the 
corresponding terrain features modelled on the table. There is no need to use 
a measuring scale — a glance at the computer screen tells the player where to 
place each piece. It does not matter if positioning is inaccurate. Errors of 
positioning cancel out over several moves, instead of accumulating, as they 
do when a scale is used. The unit remains ‘on course’ and reaches its 
destination in the correct turn. 

There is more about wargame rules later in this chapter. 

We do not have space here to go into further details of the modelling side 
of wargaming. The reader who wishes to pursue this fascinating aspect of 
the hobby further should refer to the periodicals and books listed in 
Appendix B, and consider joining a local wargaming society. 

The other popular type of wargame, the board wargame, lacks the realism 
of the models. Yet, if the game is well designed, the imagination of the 
players fills in the missing details very effectively. As its name implies, the 
game is played on a board on which the map of the terrain is printed. It is 
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Fig. 2. The terrain map of Fig. 1 drawn on a hex grid ready for wargaming. 


usually overprinted with a grid of hexagons, as shown in Fig. 2. The unit of 
distance is the hexagon (or hex as we shall refer to it from now on). Units 
move from one hex to an adjacent hex. Each kind of unit has a maximum 
movement allowance each turn, which is expressed in hexes. The maximum 
depends on the nature of the terrain represented by each hex. 

The units themselves are usually small squares of coloured cardboard, 
each marked to distinguish the type of unit it represents (Fig. 3). The figures on 
it refer to such details as the movement allowance, the weapons skill, the firing 
range, or the morale of the unit. These figures are used in the combat 
resolution tables which give the result of firing. 

Board games are sold as complete boxed sets, including map, counters, 
rulebook, and summary tables for use during play. The game usually covers 
a particular battle and the rules are specific to that period and battle. 
However, it is customary for the rules to allow a choice of a number of 
different scenarios played on the same map and with more-or-less the same 
armies. Board games are also available as inserts with certain periodicals, 
such as The Wargamer (see Appendix B). 
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Fig. 3. Example of a counter used in board wargaming. 
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Board wargames have the advantage that they are ready to play. There is 
no painting of figures or modelling of terrain to be done. One of the chief 
disadvantages of board wargames is the multitude of counters, which can 
become very difficult to handle at times. This is particularly troublesome 
when many counters (perhaps six or more) are stacked on the same hex. 
Piles tend to spill over on to adjacent hexes. At each move it is necessary to 
sort through a pile of counters to find out which units are present on each 
hex. This leads to disarray and confusion, particularly if one or more of the 
counters is accidentally dropped. In many games a counter is turned upside 
down to indicate a ‘broken’ unit (i.e. one that is temporarily not in fighting 
condition). When a counter is dropped it is often impossible to decide if it 
has flipped over and has thus changed status. 

The computer offers a welcome relief from the problems associated with 
counters. It displays a map of the terrain, on which the positions of all units 
are clearly indicated. The details of all units on a given hex are displayed at 
the bottom of the screen. Any or all of the units may be moved by the use of 
the joystick, as will be explained later. When playing a computer version of a 
board wargame, the counters may be left in the box, the combat resolution 
tables will be calculated for you, and the game proceeds more smoothly. The 
latter advantage applies when using the computer to play with models. 


Wargame rules 


One of the enjoyable features of wargaming is that, except in competitions, 
you are free to make up your own rules. You and your opponent must agree 
to play to the same rules, of course! Since much of the success of a wargame 
depends on having rules which realistically simulate the battle conditions of 
the period, most players prefer to adopt sets of rules written by others. These 
others are usually people who have spent weeks or months researching the 
methods of warfare of the period and have spent an equal length of time 
translating these into a playable set of rules. Rulebooks covering various 
periods can be purchased from organisations such as the Wargames 
Research Group. Such rulebooks are intended for model wargames, since 
board wargames include their own sets of rules. 

Rules present the player witha dilemma. Realism is lost if the rules are too 
simple. Yet complicated rules, with numerous provisos and exceptions, are 
very difficult to learn. When learning a game the best course is to ignore the 
finer points of the rules the first few times you play. Re-read the rules from 
time to time and gradually adopt more and more of them. Some board 
games have several scenarios, the earlier ones of which can be played usinga 
limited subset of the rules. 

Putting wargames rules into a computer program is acomplicated matter, 
except for those rules which can be compactly expressed in tabular form. 
Rules about what happens when two opposing units join in battle are 
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usually expressed in the form of a combat resolution table. A simple 
example is given in Table 4 (Appendix E). The details of a table of this type 
and the method of deciding the outcome of the combat are relatively easy to 
program (see Chapter 2). It will be noted that the outcome of the combat has 
a random element, which will be discussed later. 

The minor rules and exceptions that abound in most wargames rules are 
not so conveniently put into a computer program. For example, there may 
be a rule that a flame-thrower may be used only bya certain type of unit and 
only if that unit has not already fired a machine-gun during that turn. This is 
a fairly straightforward example of a rule compared with many. While it is 
possible to convert such a rule into a logical statement in BASIC, there are 
strong grounds for not doing so. Putting all such rules into the program 
would make the program far too long and too slow. In practice, the rules of 
the game are better handled by the players themselves. After all, they need to 
know the rules (or to have the rulebook open beside them) if they are to play 
effectively. 

Another reason for not putting the rules into the program is that, once the 
rules have been incorporated into the program, the program becomes 
inflexible. If players agree to ignore or modify a certain rule or to invent a 
new rule they have to rewrite parts of the program. Finally, leaving the rules 
to the players has the great advantage that it makes it much easier to write 
general-purpose wargames programs. It is simple and quick to adapt these 
to serve in a wide variety of periods and for combat on various scales. 


Scenarios 


We have used this term several times already in the book hoping that its 
meaning will have been clear from the context. The scenario of a wargame 
sets the scene as it is before the battle commences. The first thing it tells us is 
the period in which the battle is being fought. Periods are broadly defined as: 


Ancient — a very wide-ranging period comprising many sub-periods. In 
general it is considered to last from 3000 BC to about 500 AD. This period is 
one in which hand-to-hand fighting predominated. Weapons and tactics did 
not change markedly during this period. 


Medieval - from around 500 AD to 1500 AD. The days of knights in armour 
and early forms of artillery using gunpowder. 


Renaissance — 1500 AD to 1700 AD, sometimes referred to as the ‘pike and 
shot’ period. Gunpowder weapons were better developed and began to play 
a more important role. 


Eighteenth Century), in which the bayonet was developed and the tactics of 
the ‘square’ were perfected. 


Napoleonic, a very popular period with wargamers in which the rifled 
musket made its first appearance, giving increased accuracy of fire. 


= = 
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After the Napoleonic period scenarios tend to be defined in terms of 
particular wars, such as the American Civil War, and World War II. 

The next major consideration is the scale of the battle. Shall it involve 
several generals each with armies, fighting campaigns which range over 
distances of hundreds of miles? If so, we shall be concerned with the 
marshalling of whole battalions, rather than with platoons. Or shall it be a 
skirmish between half-a-dozen individual soldiers, fighting for the 
possession of a key strongpoint? Both extremes of scale and many 
intermediate ones come within the scope of wargame scenarios. 

Finally, the scenario sets out the precise conditions for the combat: the 
numbers and types of fighting unit on either side, the terrain and how it will 
affect the movement and fighting power of the forces. It may describe the 
events which led up to the battle (especially if the battle isa reconstruction of 
a historical battle). It will detail how the troops are to be deployed at the 
beginning of the game. It may provide a calendar of events during the 
fighting, such as changes in the weather and their effects upon troops, or 
times at which reinforcements will arrive. It will usually specify the aims of 
each of the opposing sides and state the victory conditions. These are the 
criteria which determine which side, if either, has won. Note that winning a 
wargame does not necessarily imply achieving a military victory. A game 
may consist of a weaker force attempting to delay the advance of a stronger 
force for a given time - a strategical victory rather than a tactical one. 

Many of the magazines listed in Appendix B regularly include scenarios 
which can be adapted as computer wargames. They are a valuable source of 
ideas for your own programs. In addition, there are two books by Charles 
Stuart Grant which contain dozens of interesting scenarios. 

So far, we have described wargaming as if it were concerned only with 
fighting on land. Naval wargaming and aerial wargaming also have their 
adherents, though the majority of wargamers play with land forces. A few of 
the board wargames involve forces of two or all three kinds. 


Kriegspiel 


The third type of wargame, briefly referred to earlier, is generally considered 
to be the direct ancestor of the modern wargame. This style of game was 
invented by B. von Reisswitz of the Prussian Army in 1824. The game is 
played on a map, and there is a rulebook, just as in model wargaming. The 
forces are represented by small wooden blocks placed on the map, but the 
players on each side have separate maps on which only their own forces can 
be seen. Opposing sides may be located in separate rooms. The conduct of 
the game is under the control of an umpire. The umpire plays a much more 
important part in Kriegspiel than does the referee who sometimes supervises 
a model wargame. The latter is required to adjudicate in the event of a 
dispute between the players, or where the rules do not adequately cover the 
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current situation. The Kriegspiel umpire has more far-reaching powers. All 
orders to troops are passed through the umpire, who may decide, for 
example, that the forces are so far from headquarters that they would not 
receive and act on these orders until several turns after they were issued. He 
might even decide that, in the meantime, the leaders of the troop would act 
on their own initiative, without waiting for orders from headquarters. Thus 
the essential nature of Kriegspiel is concerned with the command structure 
of the armies. 

The programs in this book could be adapted for Kreigspiel. One of them 
incorporates novel routines for independent movement which, to a limited 
extent, lets the computer take the role of the Kriegspiel umpire. For further 
information about this kind of wargame, refer to the recently published 
translation of von Reisswitz’s book (see Appendix B). 


Wargame equipment 


What you need depends to what extent you wish to play on the table rather 
than on the computer. 

The wargames described in this book may be played entirely on the 
computer, without any other equipment. On the other hand, you may prefer 
to play them (with or without the computer) using counters ona map, which 
you can copy from this book. For greater realism you can make cut-out 
models and play on model terrains on the table, as described under the 
individual game. 

If you want to play a full model wargame, you will need a large table 
(about 1.8 m by 1.2 m), two armies of model soldiers, and possibly artillery 
and vehicles, as specified in the scenario. You may also like to have model 
houses, trees and other scenic items. In default of these youcan simply draw 
out the features of the terrain on a large sheet of paper, placed on the table. 

You will also need a ruler (most wargamers use a steel tape measure) for 
positioning the troops on the table. The computer programs provide a pair 
of co-ordinate values so that you can place the troops at the given distances 
from one side and one end of the table. With a 1.8 m (west to east) by 1.2 m 
(north to south) table, the co-ordinate values might lie between 0 and 45 and 
between 0 and 30 respectively. This would indicate the position of each unit to 
the nearest 4 cm. Exactly what this distance represents on the battlefield 
depends on the scale in which the game is being played. 

Another way of locating troops is to have a pattern of hexes on the table 
cloth. Cloths printed with a grid of hexes can be purchased for this purpose. 
The two co-ordinates given by the computer would then refer to the rows 
and columns of hexes. 

The simplest of all methods of positioning models dispenses with the tape 
measure and the hex cloth. Justa look at the map displayed on the computer 
screen and gauge the position of the unit with respect to the major features of 
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the terrain, such as woods, rivers or houses. Place the model on the table in 
the same relative position. This method is fast and is adequate for all except 
the most critical of circumstances. 

To begin with, the simple rules accompanying the scenarios of this book 
will be enough to introduce you to the fun of wargaming. As your 
experience grows you will want to add interest to the game and increase its 
scope by making up additional rules of your own or by adopting rules from 
one of the rulebooks listed in Appendix B. 

You may like to buy, or already have bought, a board wargame which you 
would like to play using the computer. You will need the wargamer’s utilities 
(see the next section) to put the necessary tables, army lists and map into the 
computer. For the reasons explained above, it is preferable to use the 
computer to take care of positioning the forces on a map displayed on the 
screen. The screen map has adequate resolution for moving units, but you 
will need the map supplied with the game to give the names of regions and 
towns, or to locate the exact positions of the finer details. 

You will, of course, need the rulebook and the reference cards of any 
tables that are not worth including in the computer program. 


The wargaming system 


A casual glance through this book may convey the impression that setting 
up a program to play a wargame is a complicated matter. This is not so. It 
may also appear that using the programs is complicated. This is untrue too. 
All the programs are set up in the same way and work in much the same way. 
In this section we give an outline of the system we have adopted. You may 
find it helpful to re-read this section as you set up and play each game. 

The instructions for setting up a game are given in the appropriate chapter 
under two headings: 


The direct way: This is for readers who simply want to type in the game and 
play it. 

The programmer’s way: This is for readers with some programming 
experience, who would like to be able to modify the games or games 
programs, and perhaps invent their own wargames. 


The direct way 

In the direct way there are only two programs to type for each game. There is 
the ‘L’ or loader program, and there is the game program itself. The game 
program consists of two sections. The first section is the main program, 
which is short and sets out the main stages of the game. The second section 
of the program consists of subroutines, and is much longer than the first 
section. As you might expect, the first section is different foreach game. The 
subroutines section is mainly the same for all wargames, though certain 
games have a few special routines of their own and may not require certain 
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others. Let us take an example. The listing of the first game program, 
‘Bridge’, is given in full in Chapter 4. Simply type it in and save it. 
Since the subroutines sections of each of the other games programs 
oomtain exactly the same subroutines and functions as in ‘Bridge’, we have 
mot reprinted these for each game. Instead, you are told how to prepare a 
mew game program by loading one of the others (e.g. ‘Bridge’) and 
modifying it. It avoids a great deal of typing. This also has the advantage 
‘het. having played the first game successfully several times, you will know 
that it is correctly typed in. Only the subroutines you add to it need special 
care in typing. Converting ‘Bridge’ to its more interesting version with maps 
‘called ‘Brid2’, Chapter 7) involves adding several more routines to cope 
wrth displaying maps, moving units and engaging them in combat. After 
‘is. converting ‘Brid2’ to play ‘Invade’, ‘Paris’ or ‘Bena’ involves very few 
whanges. Read the setting-up instructions for each game carefully and follow 
them exactly. 
When you have typed in the game program, check it carefully and save it 
== described above. The next step is to prepare the loader program. The 
came of the loader program always ends with an ‘L’ to distinguish it from 
‘>= corresponding game program. For example, ‘ParisL’ is the loader 
crogram for the ‘Paris’ game program. The loader program consists mainly 
of data, the details of the tables, armies and terrain for the game. The job of 
‘Se loader program is to place all these details on to tape or cartridge, ready 
/ oe wse in the game. Type in the loader program exactly as listed and save it. 
) »@ may not need the saved loader program again, but it is useful to retain it 
“= case you have made a mistake in keying it in. You will need it again if 
‘something goes wrong at a later stage. 
With the loader program in the computer, the next step is to use it to 
the data file for the wargame. With tape, check that there is enough 
on the tape for 2 or 3 minutes recording. With a microdrive system, 
sure that the cartridge on which the wargame program is already 
has at least 10 kilobytes to spare. 
an the loader program. There is a pause while the data is stored away in 
special block of memory. Then you see the message ‘Tape or drive (t/d)”’. 
the ‘t’ or ‘d’ key, depending on whether youare using tape or cartridge. 
2 drive, the data file is then saved automatically. With tape, you see the 
message ‘Start tape, then press any key’. Follow this instruction. It 
<ssential to note the number shown by the tape counter, so that you can 
the beginning of the file. 
Wren saving is complete, the data for the game will be on tape or 
. saved asa file (a recording containing data) named with the name 
‘>= wargame program followed by a ‘D” (for ‘details’, or ‘data’). For 
. details for the ‘Paris’ program are saved under the name 
D’. Note that all data file names are 10 characters long, including 
DL. 
) oe are now ready to begin a game. The sequence is simple. With tapes: 
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1. Wind the tape to the start of the wargame program. 

2. Type ‘LOAD “Bridge”’ and press ENTER. 

3. Press Play on the recorder. The usual sequence of loading will be 
indicated by the flashing border. 

4. Wind on the tape to the start of the data file. 

5. Run the games program. 

6. Press Play on the recorder. 

7. There is more border flashing, which may last for several minutes. When 
this ceases, the first display of the game appears. Stop the tape. Allis ready 
for game. 


With a Microdrive the sequence is even simpler — provided that the game 
program and data file are on the same cartridge. 


1. Insert the correct cartridge in the drive. 

2. Type ‘LOAD *“m”;1;“Bridge”’ and press ENTER. The game program is 
loaded. 

3. Run. Ina few seconds it will have loaded the details and the initial display 
appears. 


If not on same cartridge, change cartridge between steps 2 and 3. 


The programmer's way 

This differs in the method of preparing the data file. The loader program is 
not required. First of all prepare and save the wargame program, as 
described above. 

Preparing the data file is much more interesting than in the direct way. 
Instead of having to type in masses of DATA statements, you build up the 
data using the wargames utilities programs (Chapters 3, 5 and 6). Short 
files are prepared, holding the details of tables, armies or a map. The 
advantage of this is that you can alter the details of tables, army lists or 
terrain to suit your own ideas. Each of these files is then put together, using 
DATALOADER, to create a data file equivalent to that prepared by the 
loader program. This is used in exactly the same way as that file. Another 
advantage of the programmer’s way is that you can build up a different 
selection of tables, armies and terrain to create new games without 
necessarily having to alter the games programs. 


Controlling the games 


The games may be controlled in one of two ways; by joystick or from the 
keyboard. The standard keys used are: 


left 
right 
up 

= down 
SPACE = fire 


3S wrx nN 
II 
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Note that the Spectrum must be in its normal lower-case (‘L’ cursor) mode 
when the games are played. It will not respond if it is in capital letter (C’ 
cursor) mode. If your joystick is configured to the same scheme as above, or 
can be programmed to this scheme, all you have to do is plug it into its 
interface. The game may then be controlled entirely with the joystick. 

If you prefer to use other keys for control, or have a fixed joystick which 
works with keys other than those listed above, it is easy to modify the 
program. All you need to do is to substitute the appropriate key letters for 
those listed in the program. The principle of controlling the game is 
extremely simple. It is the same for all games and for the whole of each 
game. The rule is: ‘Position the cursor, then fire’. The cursor generally 
appears as a flashing quartered square (the graphic symbol on key 6). In the 
combat resolution table routines it appears as a flashing star (*). When 
moving or firing units or selecting options, use the joystick or keyboard to 
position the cursor on the unit to be moved or fired or beside the selected 
option, and then press the ‘fire’ button. With keyboard control, press the 
SPACE key instead. 


The programs 


The programs described in this book fall under one of three headings: 


(1) Wargamer’s utilities (WGUs) These are not wargames programs but 
programs for loading the computer with all the details relevant to a 
particular scenario. The three main programs of this type are called 
TABLEMAKER, ARMYMAKER and MAPMAKER. Each of these is 
concerned with the type of data its name suggests. The programs allow you 
to save the details of each table, army or map on to tape or cartridge, under a 
filename chosen by you. Gradually, you can build up a collection of tables, 
armies and maps on tape or cartridge. Whenever you make up a new war- 
game, you can bring together different pairs of armies fighting on any of your 
selection of terrains, according to the rules of any of the tables. This gives 
you great flexibility in designing wargames without having to type in masses 
of details each time. 

Associated with these three programs are two other WGUs. DATA- 
STORER loads details from files created by TABLEMAKER, ARMY- 
MAKER and MAPMAKER, and stores them compactly in the computer’s 
memory. You can bring together any combination of tables, armies and 
maps into one file, as outlined above. Then DATASTORER saves the 
combined details as a single file under a name of your choice. In this way you 
have the details of a complete scenario in one file, ready for the wargame 
program. When you are ready to play the wargame, you just load and run 
your wargame program. It loads the data from the file prepared by DATA- 
STORER. 

EDITDATA is used for changing some of the stored details without 
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having to re-enter all details again. For example, you might want to alter a 
feature on the map, or you may decide that the weapons skill of one type of 
unit is set too low. Changes such as these can be made very quickly using 
EDITDATA. The program then saves the corrected data as a file, which 
may then be loaded by the game program. 

The WGU programs are listed and described in Chapters 2, 3, 5and 6. The 
listings are ready for typing in and running. The utilities have been designed 
so that they can be used by a person with no experience of programming. 
The way they work is described fully, so that experienced programmers will 
be able to adapt them to their own requirements. 


(2) Wargame programs There are four of these, each providinga complete 
wargame. The scenarios are set in different periods, which, in chronological 
order, are: 


(a) Medieval - INVASION 1066, based on the Battle of Hastings. 

(b) Napoleonic - PARIS 1814. 

(c) World War Il - THE BRIDGE, a skirmish wargame set in France. We 
shall take this as our first example of wargame programming. 

(d) The future - BENA 2352, a skirmish wargame set on the turbulent 
surface of a planet in deep space. 


Each game has a separate data program for placing the required scenario 
details in memory before the game program is loaded. Eavh of these games 
can be played with models, as a board wargame, or entirely on the 
computer. The only problem may arise in the fourth game, which introduces 
the concept of turbulent terrain, something difficult to achieve on a table or 
board! This really is a game for the computer alone. The games programs 
and their data programs are ready for typing in and running. You do not 
need programming experience to play them. You will soon gain wargaming 
expertise when you play them. 


(3) Wargame modules These are not complete programs, but subroutines. 
The greater part of each of the wargames programs listed in (2) above 
consists of such modules. The modules are described in connection with the 
programs in which they appear. Descriptions are detailed so that you will 
have no difficulty in adding them to an existing program. You will also 
find it easy to modify the subroutines to suit your own requirements. We 
shall also explain how to build up complete wargames programs from 
scratch, using these subroutines called from a simple program loop. 

If you want to get started with playing wargames, go straight on to 
Chapters 4, 7, 9, 13 and 14, which describe the complete wargames 
programs. If you are interested in wargames programming, turn to Chapter 
2 to find out about TABLEMAKER. 


Chapter Two 
Combat Resolution 
Tables 


Since a wargame does not involve real fighting, we use tables in order to 
decide the result of a given combat. Combat Resolution Tables (CRTs) are 
used both in miniature wargaming and in board wargaming. Most sets of 
rules include at least four CRTs, and there may be more. Often these are 
printed ona card separate from the rulebook, for ready reference during the 
game. Since rules expressed in tabular form are compact and orderly, they 
lend themselves particularly well to being incorporated into a computer 
program. This chapter describes the WGU called TABLEMAKER, which 
is used for compiling CRTs for a wide range of wargames. However, if your 
main interest is in playing ready-to-type-in wargames, rather than in 
programming your own, there is no need for you to read the remainder of 
this chapter. Turn to Chapter 4 and read its first section. 

CRTs are not the only kind of table used in wargaming. A game may need 
several relatively simple tables, of which Table 3 is an example. Like the 
other tables described in this chapter, it is one of the tables used in the game 
THE BRIDGE (Chapter 4). It informs players how far each unit may move 
during its turn over different kinds of terrain. To read this table, all you have 
to do is to look down the first column to find which kind of terrain your 
forces are moving over, then read the corresponding points per hex in the 
second column. There is little point in putting such a simple table on to the 
computer. It is a waste of the programmer’s time and of the computer’s 
memory. Tables such as this can be printed (or written) on a sheet of 
cardboard and consulted during the game, in the usual way. After an hour 
or so of playing the game, players know the contents of such tables by heart. 

Table 4 (WEAPONS) is a little more complicated. It indicates the 
percentage likelihood of a weapon hitting its target when fired. This depends 
on the type of weapon and the range of firing. For example, a rifle fired ata 
range of two hexes (equivalent to 66 m) is estimated to have a 60% chance of 
hitting the target. The player has to find the column heading which 
corresponds to the kind of weapon being used, and then find the row 
corresponding to the range. The percentage hit rate is found in the selected 
column and row. A computer can help a player by finding the result more 
quickly. The bigger the table, the quicker it is to use a computer. It is also 
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feasible to program the computer to look up the table automatically. It can 
find out the weapon type from stored details about the armies. It can find the 
range by calculating the distance between the firing unit and the target hex. 
The player would not need to consult the table at all, for the computer would 
display the percentage hit rate automatically. 

The computer can do even better than this. As you will see when you come 
to play THE BRIDGE, finding the percentage chance of a hit is not the end 
of the matter. A rifle in the hands of an infantryman of average weapons 
skill may hit but only slightly wound an enemy soldier. The same rifle at the 
same range, but aimed by a sharpshooter would be more likely to inflict a 
fatal wound. If the rifle is fired by a raw recruit the bullet may just miss its 
target, having no more than a temporary effect in scaring the enemy. There 
are other things to consider, such as whether the target is partially protected 
by being in a building or hidden among trees. To take these factors into 
account we need another table. This is the rather large table, FIRE 
PHASE (Table 5). The column headings of this are the percen- 
tages read from WEAPONS. The rows are numbered from | to 19, to 
correspond to the throw of 2 dice. We shall say more about dicing in a 
moment. The FIRE PHASE table is another that can be consulted 
automatically by the computer. The percentage value that the computer 
obtains from WEAPONS is used directly to select the correct column of 
FIRE PHASE. The row of FIRE PHASE is selected automatically as 
described in the next section. The result of combat is displayed. The results 
are expressed as codes in the main body of the table. They indicate varying 
levels of effectiveness from ‘KIA’ (all units in the target hex killed and 
removed from the game), through ‘W/ P’ (half of the units on the hex 
wounded and the other half in a state of panic) to ‘OK’ (no effect). More 
information about how to use these tables is given in Chapter 4 where the 
full rules for playing THE BRIDGE are described. 


Dicing 


The outcome of conflict is rarely entirely predictable. There is always an 
element of luck (bad luck to the other side!) which may influence the result. 
A sudden downpour of rain may impede an attack by making the ground 
muddy. A puff of smoke blowing across a sniper’s line of sight just as he 
squeezes the trigger may put him off his aim. Or maybe Corporal Smith has 
just had an argument with Sgt Jones and, in consequence, is less wary of the 
enemy than usual. Wargamers go to great lengths to simulate all battle 
conditions and their consequences. Yet there still remain unforeseen and 
unforeseeable happenings which need to be taken into account in some way. 
The way most favoured by wargamers to simulate the chance element of 
combat is to roll one or more dice. 

The simplest method of dicing is to use one conventional die with its sides 
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numbered from !| to 6. Forexample, if you consider that an explosive charge 
is likely to inflict damage on only 50% of occasions, a roll of the die can be 
used to determine the chance of damage being caused on any given occasion. 
Roll the die and, if the roll results in |, 2, or 3, the explosion is considered to 
have been effective. If the roll is 4, 5 or 6, it has failed. 

Dicing, or rather, its equivalent, is something that is very quickly done 
with a computer. All is fair, with no bias in the results. It also avoids those all 
too frequent occasions on which the dice roll off the table and under the 
furniture, or roll across the board, scattering the precariously balanced piles 
of counters! 

Almost all versions of BASIC have a random number statement which 
is used for simulating the dice. In the Spectrum the function RND 
generates a number between 0 and .9999999999. It produces a different value 
each time it is used. Strictly speaking, this is not a random process, since the 
new value is calculated on the basis of the current value and is therefore 
predictable. But the calculation is such that there is no easy way of working 
out what the next value will be. Also the series of numbers it generates is 
repeated only after a very many values have been generated. So though it isa 
pseudo-random process, the results are random for all practical purposes 
and may be used in simulating the throw of a die. Obviously dice are not 
marked with values from 0 to 0.9999999999, so we have to multiply the value 
produced by RND by a suitable factor, and round off the decimal 
places. 

The games programs define functions which perform calculations based 
on the value obtained from RND. The two functions most frequently used 
are FNs and FNt. You will find these on lines 59 and 69 of the listing of 
THE BRIDGE (Chapter 4). FNs simulates the throw of a single die. We 
can set the maximum obtainable throw to any value we choose. Most often 
we chose 6, to simulate the throw of an ordinary six-faced die. Another kind 
of die used by wargamers is the percentage die. Each die is a ten-faced 
polyhedron with its faces numbered from 0 to 9. Generally two such dice are 
thrown. They are of different colours so that it is possible to distinguish the 
‘tens’ die from the ‘units’ die. The score is obtained by reading the tens and 
units from the two dice. Thus, if the ‘tens’ die shows 5 and the ‘units’ die 
shows 3, the result is 53. In this way we can obtain values in the range 0 to 99. 
Alternatively you can consider two zeros to indicate 100, and obtain values 
in the range | to 100. The throw of percentage dice is simulated by using 
FNs and setting the maximum value to 100. 

Wargamers frequently use two conventional dice shaken together. The 
numbers they show are added together. This gives results in the range 2 
(double ‘1’) to 12 (double ‘6’). FNt simulates this. 

Finally there is yet another kind of die, called the ‘average’ die, which is 
used in certain wargames. This is a six-surfaced die marked 2,3,3.4,.4,5. The 
idea of this is that the range of scores is narrowed, the extremes eliminated, 
and the two ‘average’ values of 3 and 4 are twice as likely to appear as the 


20 Spectrum Wargaming 


others. Simulating this kind of die is a little more complicated, so a 
subroutine is necessary. The listing for this, AVROLL, is given in Chapter 
lial 


How to use TABLEMAKER 


Before using the program, write out the table on paper (unless you are 
copying one of the tables from this book). When the program is run youare 
first asked to indicate whether the table is to be saved to tape or Microdrive. 
Key ‘I’ or ‘2’ depending on your choice, and press ENTER. When using a 
Microdrive, place the correct cartridge in the drive at this stage. You are 
asked to key in the name of the table. This may have up to nine characters in 
it (including any spaces between words). 

The next few questions asked by the computer are concerned with the 
main features of the table. The numbers of rows and of columns may be 
between 1 and 20. When asked ‘Are rows diced for?’ reply by 
pressing ‘n’ if the table is ike WEAPONS, or ‘y’ if it is like FIRE PHASE 
(Chapter 4). Then press ENTER. If you have asked for the rows to be 
diced, the computer next asks you to tell it the range of the dice, by keying 
the value of the top of the range. To dice witha single die, enter 6. When this 
table is used in a game, the computer will ‘throw’ a die numbered from | to 6. 
To obtain the effect of percentage dice, enter 100. If you key in other 
numbers, such as 20 or 50 for example, you will obtain values in the range | 
to 20 or | to 50 with equal likelihood. If you key 12 the result is different; this 
gives the effect of two dice, each numbered from | to 6. 

The last question about dice is ‘Any modifier?’. Quite often the value 
obtained from the dice is incremented or decremented by a given amount to 
take account of various circumstances. In FIRE PHASE, for example, 
there are modifiers to take account of the weapon skill of each soldier. 
Weapon skill is rated as 0 for a veteran, 2 for an average soldier and 4 fora 
novice (perhaps newly recruited and incompletely trained). The values 0, 2 
or 4 are added to the dice score before FIRE PHASE is consulted. Their 
effect is to make the average soldier less likely to fire effectively, and the 
novice to be the least successful in the use of weapons. Other modifiers used 
with this table take into account the amount of protection afforded to the 
target by being inside a building or partly hidden in a wood. 

The details entered so far are displayed now for you to check them. If all 
are correct, key ‘y’. Otherwise, key ‘n’ and you can begin again. 

Having established the general format and mode of operation of the table, 
the next thing to do is to key in the headings for the rows and columns. These 
too may each be up to ten characters long. They may be words, such as 
‘Revolver’, and ‘Rifle’, or they may be numbers, possibly followed by 
words. In WEAPONS, for example, the row headings are ‘0 hex’, ‘I hex’, 
‘2 hex’ and so on. Note the last two row headings in that table. The last- 
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but-one row is headed ‘10/20 hex’. This indicates that this row is to be 
selected for any number of hexes between 10 and 20. Headings suchas these 
may be used when it is intended that the headings be displayed on the screen 
and read by the players. In many tables, the headings are intended to be 
‘read’ by the computer. For example, in THE BRIDGE, combat may be 
resolved by using Table 4 followed by Table 5. In Table 4 the players select 
the weapon and range. Headings such as ‘Revolver’ and ‘2 hex’ areallowable, 
and make it easier for the players to make their choice. A percentage value is 
obtained from Table 4 by the computer and is then used by the computer to 
find the appropriate column in Table 5. Never include words in such 
headings, as the computer cannot make sense of them. Use only a number. 
When you wish to indicate a range of values, as opposed to a single value, 
always use a slash (/) to separate the lowest and highest values of the range. 
Put the lowest value before the highest value. Do not include spaces or other 
characters between the two values. In particular, do not use the dash (-) asa 
separator, for this is taken by the computer to be a minus sign. An example 
of an allowable use of the dash is —2/4, a range from —2 to +4. 

After you have typed in row and column headings you are asked to 
confirm that all are correct by keying ‘y’. If you key ‘n’, you are asked to 
type in the headings again. 

Now we come to the entries that are to go into the table. These are codes 
such as ‘KIA’ and ‘PAN’ in the main body ofa table that tell the players the 
result of using the table. In WEAPONS, the codes are values, the 
percentages. This table has fourteen different codes: ‘0’, ‘5’, ‘10’, ‘15’, to‘100’. 
If you were setting up WEAPONS, you would key 14 in response to the 
question ‘How many entry codes?. The much larger table, FIRE 
PHASE, has only seven codes, ‘KIA’, ‘K/W’, ‘WND’, ‘W/P’, ‘PAN’, 
*P/ OK’, and ‘OK’. These express in varying degrees the results of firing (see 
Chapter 4). 

When you have keyed in the number of codes, the computer asks you 
‘Are you sure?’ before continuing. Key ‘y’ or ‘n’. 

Next you key in the codes themselves. They may have up to four 
characters each. Each code is allocated a number (from | to the number of 
codes there are). If all codes have been properly typed in, answer ‘y’ when 
asked ‘All correct?’. If they are not all correct, type ‘n’ and type them 
in again. 

Finally, you are asked to key in the entries for the main body of the table. 
To make this easier and quicker, you are asked to key in the number of the 
code, not the code itself. Entry is done column by column. Referring to your 
written table, or the book, work down the columns of the table, one by one, 
keying in code numbers. If you cannot remember the numbers of the codes, 
type ‘h’ (for HELP!). The computer responds by displaying a numbered list 
of the codes. You can then continue keying in the entries. Type ‘h’ as often 
as you need to. 

As you complete the entry of each column, you are asked ‘All 
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correct?’ before going on to the next column. If you key ‘n’, you will be 
able to enter that column again. Note that once a column has been 
confirmed as correct, by typing ‘y’, there is no way of getting back to alter it. 

When all the data for the table has been entered and confirmed, you are 
told how many bytes of memory the table requires when it is eventually 
stored in a compact form in memory. Note this figure for future reference. 
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Fig. 4. Typical printout of table details. 
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The total memory allowance for all tables, army lists and the map is 
just less than 10 kilobytes (9804 bytes). 

The next stage is to store all the table data on to tape or cartridge. Witha 
Microdrive, you already have the cartridge in the drive and saving is 
automatic. With tape, the usual message appears: ‘Start tape, then press any 
key’. The details of the table are saved. You are then asked if you require a 
backup. If so, position the tape, or insert another cartridge in the drive, then 
press ‘y’. 

The final section of this description applies only if you have a ZX 
printer attached to your Spectrum. You are asked ‘Printout?’. If you do not 
require this, key ‘n’, and the program ends. If you want a printout, make sure 
the printer is switched on and has a supply of paper. Then key ‘y’. All details 
of the table will be printed out. Figure 4 shows a printout of WEAPONS 
made with this program. You can request a repeat printout if you wish to 
prepare several copies of the table. If the table is one that you have designed 
yourself, it may well be worthwhile making several copies of the table at this 
stage, ready for reference when playing the game. Just key ‘y’ when asked 
‘Repeat printout?’. Otherwise, key ‘n’ to end the program. 

If you have other tables to key in, re-run the program and start again. 


How TABLEMAKER works 


The arrays and variables used are defined in Appendix C. 
The listing of TABLEMAKER is: 


1@ REM ** TABLEMAKER ** 

2@ LET dice=@: LET mdf=6: LET range=0 

30 LET m#="1) TAPE 2) DRIVE": LET l=i: LE 
TousS: GO SUB 9798: REM SELNUM 

4@ LET td=number: DIM £#(1,97) 

5@ CLS : INFUT “" Table name "“3f#(1,1 TO 9 


6@ LET g#=f#(1) 

7@ LET m#="How many rows?": LET 1l=i: LET 
u=20: GO SUB 998: REM SELNUM 

6@ LET nrows=number 

90 LET mt="How many columns?": LET 1l=1i: L 
ET u=2@: GO SUB 990: REM SELNUM 

19@@ LET ncols=number 

11@ CLS : LET m#="Are rows diced for?": GO 

SUB 1@2@: REM yn 

i326 IF b#="n" THEN GO TO 178 

128 LET dice=-i: LET m#="Top of range”: LE 
T L=2: LET U=1@@: GO SUB 99@: REM SELNUM 
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146 LET range=number 

iS@ FRINT : LET m#=" Any modifier?": GO SU 
B i1@36: REM yn 

16@ IF be="y" THEN LET mdf=-i 

17@ CLS : PRINT “Details so far:" 

18@ IF td=1 THEN FRINT "Tape system" 

198 IF td=2 THEN PRINT "Drive system" 

2806 FRINT "Table name: ":;qg# 

21@ FRINT "Rows="snrows; ” Columns="sncol 
Ss 

220 IF dice=-1 THEN PRINT "Rows diced, ra 
nge i to "“srange: GO TO 248 

2328 PRINT "Rows headed” 

24@ IF dice=-1i AND mdf=-1 THEN PRINT "Wit 
h modifiers" 

25@ PRINT =: LET m#="All correct?": GO SUB 
1@2@: REM yn 

260 IF bt#="n" THEN GO TO 38 

270 DIM t(nrows,ncols): DIM c#(ncols,1@): 
DIM r#(nrows,1@) 

2B@ CLS : FRINT "Type row headings: " 

298 FOR j=1 TO nrows 

206 FRINT "ROW "sis" "ss INFUT r#(3): PRIN 
T r#5) 

216 NEXT 3 

326 FRINT =: LET m#="All correct?": GO SUB 
1930: REM yn 

328 IF b#="n" THEN GO TO 288 

244 CLS : PRINT “Type column headings: " 
250 FOR j=1 TO ncols 

268 FRINT "COLUMN "sj3" "“s: INFUT c#(j): F 
RINT c#(3) 

Z7@ NEXT j 

280 PRINT =: LET m#="All correct?": GO SUB 
1i@=@: REM yn 

290 IF b#="n" THEN GO TO 248 

490 LET m#="How many entry codes?": LET l= 
2: LET u=nrows*ncols: GO SUE 99@: REM SELNU 
M 

410 PRINT number 

426 PRINT : LET m#="Are you sure?": GO SUB 
1@2@: REM yn 

420 IF bt="n" THEN GO TO 488 

440 LET cnum=number: DIM d#(cnum,4) 
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45@ CLS =: FRINT " Type codes:" 

4646 FOR j3=1 TO cnum 

47@ PRINT "CODE “sj3" "3s: INFUT d#(3): FRI 
NT d#4) 

48@ NEXT j 

49@ FRINT : LET m#="A1l1 correct?": GO SUB 
i@2@: REM yn 

S@@ IF b#="n" THEN GO TO 456 

S18 FOR j=1 TO ncols 

se@ CLS : PRINT " Type code numbers, colum 
no"33 

S28 FOR k=i1 TO nrows 

540 PRINT "ROW “sks" “ss: INFUT ef: FRINT e 
$= 

o5@ LET cdeno=VAL (et): IF cdeno<@ OR cden 
o>cnum THEN GO TO 5408 

76@ IF cdeno=@ THEN GO SUB 187@: REM HELP 

378 IF cdeno=@ THEN GO TO 548 

S6@ LET ttk,i)=cdeno 

39@ NEXT k 

608 FRINT =: LET m#="Al1 correct?": GO SUB 
1@2@: REM yn 

61@ IF b#="n" THEN G60 TO 5208 

620 NEXT j 

620 CLS : PRINT "Table requires "; 

640 PRINT 16+1@6#nrows+18#ncols+4*cnum+nrow 
s*ncols;" bytes” 

65@ DIM h(6): LET H(13=nrows: LET H(2)=nco 
ls: LET h(2)=cnum: LET h(4)=dice: LET h(5)= 
range: LET h(6)=md¢f 

660 IF td=i THEN SAVE g#+"1" DATA HO) 

676 IF td=2 THEN SAVE *"m"sisg#+"i" DATA 
fi) 

680 IF td=i1 THEN SAVE g#+"2" DATA r#) 

690 IF td=2 THEN SAVE *#"m"sisg#+"2" DATA 
r#() 


766 IF td=i THEN SAVE g#+"3" DATA c#t) 
7i® IF td=2 THEN SAVE *"m"s1isg#+"S" DATA 
c#¥() 


726 IF td=1 THEN SAVE g#+"4" DATA d#() 
726 IF td=2 THEN SAVE *"m"slsg#+"4" DATA 
g#) 

746 IF td=1 THEN SAVE g#+"5" DATA t() 

758 IF td=2 THEN SAVE *"m"sisg#+"5" DATA 
£0 
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76@ LET m#="Backup": GO SUB 1828: REM yn 
77@ IF be="y" THEN GO TO 666 

786 CLS : LET m#="Frintout?": GO SUB 1620: 
REM yn 

796 IF b#="n" THEN CLS : FRINT " Tablema 
ker finished": STOF 

82@ LFRINT "Table name: "GF 

681i@ LPRINT "Rows= “snrows 

620 LFPRINT "Cols= "sncois 

820 IF dice=-i THEN LPRINT "Rows diced, r 
ange 1 to “srange 

6846 IF dice=-i AND mdf=-1 THEN LFRINT “Wi 
th modifiers” 

850 LFRINT "Row headings: ” 

84@ FOR j=1 TO nmrows: LFPRINT "Row “i393 ; 
r£(j): NEXT j 

678 LFRINT "Column headings: " 

e8@ FOR j=1 TO mcols: LFRINT "Col "353" 
3;C# (3): NEXT 3 

898 FOR j=1 TO nrows: FOR k=1i TO necols 
S@@ LFRINT d#¢t¢j,kid5" "3 

91@ NEXT ks LFRINT =: NEXT 3 

928 LFRINT “Codes: " 

938 FOR j=1 TO cnum 

94@ LPRINT "Code "sijs" = "sd#(3) 

95@ NEXT j 

960 PRINT : LET m#="Repeat printout?": GO 
SUB 1@2@: REM yn 

9708 IF b#="y" THEN GO TO BGG 

980 CLS : FRINT “Tablemaker finished": STO 
F 


998 CLS : FRINT ‘'" “sm#3" ("s13" TO "sus" 
>"s: REM SELNUM ##* 
1680 INFUT " "“,nt: IF CODE n#<48 OR CODE nt 


2S7 THEN GO TO 998 

1018 LET number=VAL n#: IF number=1 OR numb 
ersu THEN GO TO 998 

i@2@ RETURN 

1G@20 PRINT m#s;" ¢y/n) "3s: REM yn ®#* 

1940 INFUT b#; 

@5@ IF b#<>"y" AND be<2"n" THEN GO TO i 
049 

1868 RETURN 

1@76 CLS +: FRINT “CODE NO. TEXT": REM HEL 
Fo exe 


oO 
63p- 
659- 
760- 
780- 
809-' 
96p~" 
996- |} 
Tan 
1030- 
rest 


1979-. 


TABL 
autom 
disting 
2’, etc, 
Fi] 
Fil 
Fil 
File 
File 
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1688 FOR m=i TO cnum 

1998 FRINT m;TAB (18) 3d¢(m) 
11@@ NEXT m 

1118 RETURN 


Lines 789 to 97 may be omitted if a printer is not to be used. 
The action of the program is: 


26 Initialise variables. 

39-49 Tape or cartridge selected. 

5-60 Table name typed in, formatted to nine characters. 

79-160 Inputting number of rows, number of columns; if rows are to be 
diced, inputting range and whether modifiers are to be used. 

170-260 Review of details and option to re-enter them. 

276 Dimension arrays. 

286-399 Entry of row headings and column headings, each formatted to 
ten characters; option to re-enter them. 

409-500 Entry of codes, each formatted to four characters; option to 
re-enter them. 

519-620 Entry of code numbers for main body of table, column by 
column; options to re-enter them at the end of each column. Line 569 calls 
subroutine HELP to display numbered list of codes if ‘h’ (or anything else 
other than figures greater than zero) is entered. 

630-640 Calculate and display memory requirements. 

659-759 Saving details. 

769-779 Inviting backup. 

789-799 Inviting printout, or end program. 

800-959 Printing out details. 

960-989 Inviting repeat printout, or end program. 

999-1926 Subroutine SELNUM, for inputting a number within a given 
range. Requires m$, u and /. Returns number. 

1930-1069 Subroutine YN, for accepting an answer “y” or “n” in 
response to a question. Requires m$. Returns b$. 

1970-1110 Subroutine HELP, to display numbered list of codes. 


TABLEMAKER produces five separate files for each table. These are 
automatically given the name of the table, followed by a digit (1-5) to 
distinguish them from each other, for example, ‘Weapons 1’, ‘Weapons 
2’, etc. The data contained in each file is: 


File 1: nrows, ncols, cnum, dice, range, mdf. 

File 2: the r$ array (row headings; nrows items). 
File 3: the c$ array (column headings: ncols items). 
File 4: the d$ array (codes: cnum items). 

File 5: the ¢ array (table entries; nrows*ncols items). 


Chapter Three 
Wargaming Data 


A large amount of data is required by a computer, programmed to play a 
wargame. In the system described here, the data relates to three main aspects 
of the game: 


(1) Tables — the data which specifies the details of combat tables. 
TABLEMAKER (Chapter 2) is used to gather this. 


(2) Armies —- the composition of the two (or more) armies, including details 
of each type of unit. ARMYMAKER (Chapter 5) is used to gather this. 


(3) Map — the kinds of terrain occurring in all areas of the battlefield. 
MAPMAKER (Chapter 6) gathers this. 


A given wargame may require one or more of the above kinds of data, 
depending on the extent to which the computer is to deal with different 
aspects of play. 

There is no absolute need for the computer to hold all the data at once. Ifa 
Microdrive is available, the computer can be programmed to load the data it 
requires automatically at each stage of the game. However, this technique 
often leads to irritating delays while a file is loaded. With a cassette- 
based system such an approach is almost unworkable. It could take 
several minutes to load the data and, worse still, the players have to find the 
correct position for the tape before loading can begin. For this reason, the 
programs used in this book all rely on having every item of data in memory 
for the whole of the game. This means that it is instantly available. In 
addition, this technique considerably simplifies programming for those who 
wish to design their own games routines. 


Data compression 


It is preferable to compact the data before storing it. If this were not done, 
the amount of memory required would be excessive. A factor which makes 
this easy and efficient is that almost all items of information in wargaming 
consist of an integer number of low value. For example, we have items such 
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as the number of rows in a table, the range for dicing, the numbers of the 
codes, the ratings for morale or weapon skill, and the values of flag variables 
(usually 0 or 1). In Sinclair BASIC, each variable requires at least six 
bytes to store its value. However, if we know that a given quantity is never 
going to be larger than 255, it is a waste of memory to use up six bytes 
for storing it. Values in the range 0 to 255 need only one byte. Let us see 
how this works. A byte consists of eight binary digits, or bits. The values 
of the bits is either 0 or |. Thus the lowest value that a byte can have is: 


00000000 (= 0 in decimal) 
The largest value that it can have is: 


LL111111 (© 255 in decimal) 


Storing values in a single byte gives an 83% reduction in the amount of 
memory required. 

We can do even better than this with quantities which we know will never 
be greater than 15. Two values, each within the range 0 to 15(1111 in binary 
notation) can be stored in the two halves of a single byte. These are usually 
referred to as the upper and lower nybbles: 


Upper Lower 
nybble nybble 
O111 1010 


In this example, the upper nybble holds decimal 7, while the lower nybble 
holds decimal 10. The value of the byte as a whole is 122 in decimal. How can 
we extract the two values stored in each nybble? 

In these programs we define a function FNa to perform the AND 
operation for this purpose. To extract the lower nybble we are interested 
only in the state of the lower four bits. We AND the byte with 00001111 
(15 in decimal). This has zeros for bits we want to ignore, and | for bits we 
want to know the value of: 


The byte O1111010 
AND it with 15 00001111 
Result is 10 00001010 


The AND function takes the corresponding bits in the values being ANDed 
and the result has a | only where both bits are 1. 
Extracting the value from the upper nybble is similar: 


The byte O1111010 
AND it with 240 11110000 


Result is 112 01110000 
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The result is 16 times the actual value stored, since it is stored ina ‘shifted’ 
position, 4 binary places to the left. We therefore have to divide the result by 
16 to obtain its real value: 112/16 = 7. 

Now that we have seen how to extract values, let us see how to place them 
in the correct nybble without affecting the value which may already be 
stored in the other nybble. We define the OR function (FNo) for this: 


The byte 01110000 
To store 10 00001010 
OR them O1111010 


In the example above, the upper nybble already held 7. The OR function 
sets a bit in the result to | if either one or the other of the corresponding bits 
is 1. The 7 in the upper nybble is unaffected, but 10 has been placed in the 
lower nybble. 

ORing is also used to place a value in the upper nybble without affecting the 
lower nybble: 


The byte 00001010 
To store 7 (16 X 7 = 112) 01110000 
OR them O1I11010 


The same technique can be applied to individual bits. This is useful for 
quantities which need have only two values, 0 or |. Examples of these are the 
flag variables. Thus if we have 8 flag variables, which only have ‘on’ or ‘off 
values (1 or 0), we can store all eight in a single byte. We use only 2% of 
the memory needed for storing the flags as number variables. In connection 
with army units, a single bit can be set to indicate that the unit has panicked, 
and reset to 0 when it has recovered. 

There is a price to pay for data compression. The routines needed to store 
or recover the data are more complex and take longer to operate. But ina 
wargame the additional time is rarely of importance and is not noticeable. 
On those few occasions where speed is important (because there is a large 
mass of data to be searched), we use simple machine code routines. 


The use of memory 


Figure 5 shows the portion of the memory map of the Spectrum which is 
used for storing wargames data. In the wargames programs a section of 
memory is required for machine code routines, extending from 53000 to 
55499. The main storage region, from address 55500 to 65367 (just under 10 
kilobytes) is used for data storage in all the wargames. 

The wargame data begins with a section called ‘Parameters’. These are 
the essential values which are needed by the computer when running the 
wargame. The parameters stored are shown in the table below: 


<<< Te 
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Address Parameter 
55500 Turn number. 
55501 The number of tables used in the game. 


55502-55541 Pairs of bytes holding the first address at which 
data for each table is stored (maximum twenty 
tables). 

55542 The number of armies used in the game. 

55543-55550 Pairs of bytes holding the first address at which 
data for each army is stored (maximum four 
armies). 

55551-55552 A pair of bytes holding the first address at 
which the map is stored. 

55553-55554 Two spare bytes. 

55555-55556 A pair of bytes holding the last address actually 
used for storing data. 

55557-55563 Seven spare bytes, for use in reader’s programs. 


User-defined 
graphics 


Spare 
(for expansion) 


FFFFH Addresses 


addresses 65535 
a (hexadecimal ) 


decima 


65368 FF58H 


— se ee ue ae eee ee 


These addresses 
vary according 
to size of Tables, 
Armies and Map. 


Tables 


a? eel 
Parameters 
55500 D8 CCH 
Machine code 
routines 
53000 CFO8H 
RAMTOP BASIC program 
area and 
workspace 


Fig. 5. The areas of memory used for storing data. 
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In the table above, each address represents one byte. Note that most of the 
parameters are the addresses at which the main blocks of data begin. This 
allows the computer to find where everything is. Addresses are stored in the 
conventional manner. The first of the two bytes is the ‘low’ byte, the second 
is the ‘high’ byte. To read the address the value in the high byte is multiplied 
by 256 and the value in the low byte is added to the product. 

As can be seen from the memory map (Fig. 5), there are no fixed addresses 
for the storage of different types of data. This allows flexibility in the use of 
memory. A wargame that is played in a small area requires little memory for 
its map, releasing space for many large tables, or for armies with many 
different types of unit. Maybe a game needs only tables, or only a map, in 
which case the whole 10 kilobytes is available for storing them. The program 
called DATASTORER, which is dealt with next, is used to pack the data 
into this region of memory in its compressed form. Starting at address 55564 
and extending upward as first the tables, then the armies and finally the map 
are ‘piled’ one above the other. 


DATASTORER 


This WGU takes data that has been stored on tape or disk, using 
TABLEMAKER, ARMYMAKER and MAPMAKER, and stores it in 
compact form in memory. You use the program to store any selection of 
tables you like, combining them with any two (possibly more) armies, and 
any map. Once you have several tables, armies, and maps stored on tape or 
cartridge, the flexibility of this program allows you to bring them together in 
any combination you like. You can set up dozens of different wargame 
scenarios from the same collection of ingredients. As you load each item, 
DATASTORER, stores it in compressed form in memory. When you have 
finished, the contents of the whole block of memory is saved on tape or 
cartridge as a single file. This is ready for use in a wargame. 


How to use DATASTORER 


The program first asks if the data is eventually to be stored on tape or 
cartridge. Key ‘1’ or ‘2’ as required. If you are using a cartridge, it should 
have at least 10 kilobytes free. With cartridges, always make sure that a 
suitable cartridge is in the drive immediately after you select the ‘Tape or 
drive?” option. DATASTORER does not erase files, so be certain that the 
cartridge does not already hold a file of the same name as you intend to use 
for the present file. 

When you are asked ‘Table?’, key ‘y’ if you want to load one or more 
tables. If you key ‘n’ the program carries on to ask if you want to load army 
details. Assuming you have elected to load tables, you are told how much 
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memory is available. Check that there is enough memory (noted from 
TABLEMAKER), to hold the table you are about to load. You are then 
asked to key in the name of the first table. Make’sure that this is keyed in 
exactly as when you saved the table using TABLEMAKER. Put the current 
tape or cartridge in the drive. You are then asked whether you are loading 
from tape or drive. This option allows you to use tables previously stored on 
tape if you have since upgraded to a Microdrive system. The data will be 
loaded from tape or cartridge. When this has finished, the message ‘Data 
loaded — being stored’ appears. This remains on the screen for a few seconds, 
during which time the computer is packing the data away in memory. 

If fewer than twenty tables have been loaded and there is still memory to 
spare, you are then asked ‘Another table?’. If you key ‘y’, the sequence 
above is repeated. If you key ‘n’ you are then asked if you wish to 
load details of armies. This routine follows the same pattern as that just 
described for tables. At one stage you are asked if the army is to have 
independent movement. This depends on the wargame program in which 
the army is to be used. The only wargame in this book using independent 
movement is PARIS 1814, but this feature can be added to the other games 
or to games you write yourself. The reason for asking this at this stage is that 
the computer has to set aside four additional bytes for each unit to allow for 
storage of data concerned with independent movement. If independent 
movement is not required, it is obviously a waste of memory to set aside the 
extra bytes. 

After the armies (if any) have been loaded, the final routine is for loadinga 
map. 

At each stage in using this program, you are informed how much memory 
is free. When using TABLEMAKER and the other programs you will have 
been told how many bytes each table, army or map requires. Use this 
information to plan your loading schedule. The program does not allow you 
to load more details than the memory can hold. 

When all details are loaded you are asked to key in the name of the 
wargame for which these details are intended. The name may be up to nine 
characters long. The data will actually be saved under that name with a ‘D’ 
added to the end of it to signify ‘data’. You are given the opportunity to take 
a backup copy, otherwise the program ends. 


How DATASTORER works 


Arrays and variables are defined in Appendix C. 
The listing of DATASTORER is: 


i@ REM ** DATASTORER +«* 

20 CLEAR 52999 

S@ POKE S55@0,@: POKE 55581,@: POKE 55542 
78: LET v=S5563: LET a=S5555: LET i#="": GO 
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SUB 
4@ 
iat" 
2 
38 
62 
78 
M yn 
6a 
98 


1166: REM DOKE 
LET m?="Is data to be saved to: "+CHR? 
1} TAFE >=) DRIVE “: LET 1l=1: LET u= 


GO SUB 119@: REM SELNUM 
LET td=number: DIM £2(1,9) 
CLS : LET m#="Table?": GO SUB 1220: RE 


IF b#="n" THEN GO TO 458 
LET i#="TABLE": LET disp=@: GO SUB 127 


@: REM DATAIN 


18@ IF dt=1 THEN LOAD g#+"1" DATA hh) 
11@ IF dt=2 THEN LOAD *"m"313g#+"1" DATA 
h) 

12@ IF dt=1 THEN LOAD g#+"2" DATA r#() 

13@ IF dt=2 THEN LOAD *"m"3139%+"2" DATA 
re) 

14@ IF dt=1 THEN LOAD g#+"3" DATA c#() 

158 IF dt=2 THEN LOAD *"m"313g#+"S" DATA 
c#() 

168 IF dt=1 THEN LOAD g#+"4" DATA d#() 

17Q IF dt=2 THEN LOAD *"m"313g#+"4" DATA 
dé) 

188 IF dt=1 THEN LOAD g#+"5" DATA tt) 

19@ IF dt=2 THEN LOAD *"m"313g#+"5" DATA 
“ti 
282 CLS : PRINT "Data loaded - being store 
d" 

218 FOR j=@ TO 8: POKE j+s,CODE (g#(j+1)): 
NEXT 5 | 
228 LET h(4)=h(4)+1: LET h(6)=h(6)+1 

238 LET s=s+8: FOR j=1 TO 6 

248 POKE j+s,h(j): NEXT 3 

258 LET s=s+6 

268 FOR j=1 TO h(1): FOR k=1 TO 18 

27@ POKE s+(j-1)*10+k,CODE (r#(j,k)) 

280 NEXT k: NEXT j 

29@ LET s=s+10*h (1) 

382 FOR j=1 TO h(2): FOR k=1 TO 18 

Z1B POKE s+(j-1)*10+k,CODE (c#(j,k)) 

328 NEXT kz NEXT j 

220 LET s=s+i@*h (2) 

348 FOR j=1 TO h(3): FOR k=1 TO 4 

250 POKE s+(j-1)*4+k,CODE (d#(j,k)) 

368 NEXT kz NEXT 3 
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376 LET s=sth (3) #4 

288 FOR j=1 TO h(i): FOR k=1 TO H¢2) 

290 FOKE s+(j-1)#h(2)4+k,t(j,k) 

492 NEXT k: NEXT j 

41@ LET s=sth(1)#*h (2) 

428 LET v=s: LET a=S55555: GO SUB 116@: REM 
DOKE 

43@ LET b#="": IF PEEK (555@1)<20@ AND s<é 
5806 THEN CLS : LET m#="Another table?": 
60 SUB 12308: REM yn 

440 IF b#="y" THEN GO TO 908 

45@ CLS : LET m#="Army?": GO SUB 1220: REM 


46@ CLS : IF b#="n" THEN GO TO 910 

47@ PRINT =: LET m#="Independent movement?" 
: GO SUB 1228: REM yn 

48@ LET ind=@: IF b#="y" THEN LET ind=-1i 
490 LET i#="ARMY": LET disp=41: GO SUB 127 
@: REM DATAIN 

3@@ IF dt=1 THEN LOAD g#+"1i" DATA HO) 

Si@ IF dt=2 THEN LOAD *"m"3;i3g#+"1i" DATA 
hh) 

326 IF dt=1 THEN LOAD g#+"2" DATA c() 

S28 IF dt=2 THEN LOAD *"m"513g9¢+"2" DATA 
c() 

348 IF h(4)=6 THEN GO TO 598 

35@ IF dt=1 THEN LOAD g#+"S3" DATA m() 

56@ IF dt=2 THEN LOAD *"m"s1i3g9#+"3" DATA 
m() 

378 IF dt=i THEN LOAD g#+"4" DATA i) 

S8@ IF dt=2 THEN LOAD *"m"31i5g#+"4" DATA 
i) 

598 IF dt=1 THEN LOAD g#+"5S" DATA pt) 

608 IF dt=2 THEN LOAD *"m"sisg#+"S" DATA 
pt) 

61@ IF h(S)=@ THEN G6O TO 4646 

62@ IF dt=1 THEN LOAD g#+"6" DATA dO) 

3@ IF dt=2 THEN LOAD *"m"si3g#+"6" DATA 

d() 

64@ CLS : FRINT “ Data loaded - being stor 
ed nu 

65@ FOR j=@ TO 8: FOKE jt+s,CODE (g#(j+1)): 
NEXT 3 

660 LET s=s+9: POKE s,@: IF ind=-1 THEN P 
OKE s,1l 
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670 LET s=s¢+i: FOKE s,h(2)-INT (h(2)/256)% 
256 

68@ LET s=s+i: FOKE s,INT (h(2)/256) 

69@ LET s=s+i: IF hH(4)=@ THEN POKE s,8 
7O@ IF H(S)=@ THEN PORE s,FEEK (s)4+16 

718 FPOKE s,PEEK (s)4+h(3): LET s=s+1 

720 LET firstu=i 

38 FOR t=1 TO H(1) 

748 FOR u=firstu TO firstutctt)-1 

75@ FORE s,t 

76@ IF H(=)=8 THEN LET s=s+i: GO TO 828 
770 IF H(S)=5 THEN FOKE s,PEEK (s)4+d(t,5) 
*16 

786 FOKE st+i,@: IF h(2)=5 OR H(S)=4 THEN 
POKE st+1,d(t,4) #16 

798 IF Hh(3)<6 AND H(3)32 THEN POKE st+1,PE 
EK (s+id4+d(t,=) 

B@@ POKE s+2,@: IF h(3)<6 AND h(3)>1 THEN 
POKE s+2,d(t,2)#16 

81@ POKE s+2,FEERK (s+2)4+d(t,1): LET s=s+s 
620 FOKE s,@: IF h(4)=-1 THEN FOKE s,m(tu) 
820 LET s=st+i: FPOKE s,@: IF h(4)=-1i THEN 
FOKE s,i (u) 

6840 LET s=st+i: FPOKE s,pfu): LET s=s+i 

85@ IF ind=-1 THEN FOR j=@ TO 3: FOKE st+j 
,@: NEXT jg: LET s=s+4 

6840 NEXT us LET firstu=firstutc (t) 

872 NEXT t 

886 LET v=s-i: LET a=S5555: GO SUB 1168: R 
EM DOKE 

690 LET b#="": IF FEEK (55542)<4 AND s<658 
@@ THEN CLS =: LET m#="Another army?": GOS 
UR 1228: REM yn 

900 IF b#="y" THEN GO TO 478 

918 CLS : LET m#="Map?": GO SUB 123@: REM 
yn 

926 IF b#="n" THEN GO TO 18068 

930 CLS : LET i#="MAF": LET disp=49: GO SU 
BE 1278: REM DATAIN 

9490 IF dt=1 THEN LOAD g#+"1" DATA HO) 

935@ IF dt=2 THEN LOAD *"m"sisg#+"1" DATA 
ho) 

968 IF dt=i THEN LOAD g#+"2" DATA c) 

97@ IF dt=2 THEN LOAD *"m"3ilig#+"2" DATA 
c() 
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98@ IF dt=1 THEN LOAD g#+"3" DATA m) 
99@ IF dt=2 THEN LOAD ¥"m"313;g#+"S" DATA 
m) 
1@@@ CLS : PRINT " Data loaded —- being stor 
ed UW 
1@1@ FOKE s,h(1): FPOKE st+i,h(2): LET s=s+2 
1@2@ FOR j=i TO 16: POKE s+j3-1,c(j): NEXT 3 
: LET s=s+15 
193@ FOR j=1 TO (2): FOR k=i TO H(i): FOKE 
st+(j-l)*h(i)+k,m(k,j)}: NEXT kz: NEXT j 
1048 LET s=sth(1)#h(2) 
1@5@ LET v=s: LET a=S5555: GO SUB 116@: REM 
DORE 
i@6@ CLS : INFUT “ Name of wargame? ";3ft(1, 
1 TO 9)3: PRINT ##(¢1) 
1@7@ LET m#="Are you sure?": GO SUB 1238: R 
EM yn 
1@8@ IF be="n" THEN GO TO 1068 
1998 LET wt=f$(1)+"D" 
1108 IF td=1 THEN SAVE wsCODE S5S5588,s-5549 
go 
111@ IF td=2 THEN SAVE *"m"siswtCODE 55500 
9 S-30499 
11280 CLS : LET m#="Backup? ": GO SUB 12238: 
REM yn 
113@ IF b#="y" THEN GO TO 1108 
1140 CLS : PRINT " Datastorer finished" 
1158 STOF 
1168 FPOKE a,v-INT (v/256)#256: REM DOKE *** 
117@ FOKE ati,INT (v/256) 
118@ RETURN 


119@ CLS =: PRINT °°" "gsmHs3" ("sleg" to "sus" 
»"ss REM SELNUM *#*+* 
1200 INFUT " "sn: IF CODE n#<48 OR CODE n¢ 


757 THEN GO TO 1190 

12180 LET number=VAL ns: IF number<1 OR numb 
er>u THEN GO TO 1198 

1220 RETURN 

1220 PRINT m#3"Cy/n) "ss REM yn #4 

12480 INFUT b#; 

256 IF bét>"y" AND b#<>"n" THEN GO TO 124 
@ 

1760 RETURN 

127@ IF i#="MAF" THEN LET block=i: GO TO i 
290: REM DATAIN *x** 
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1288 LET block=FEEK (S555@1i+disp)+1i: FOKE 55 
uMit+disp,block 

1290 LET s=PEEK (S5555)+256#FEEK (55556) +1 
12@@ LET v=s: LET a=S55@2+dispt+2* (block—-1): 
60 SUB 116@: REM DOKE 

121@ CLS : PRINT "Memory available = "3653 

8-s;" bytes” 

1320 PRINT " Name of "sit;" “sblock;" "3s: I 

NPUT £#¢1,1 TO 9): PRINT £2#(1) 

1328 LET g#=f#(1) 

134@ PRINT ‘: LET m#="Are you sure? ": GO S 

UB 1228: REM yn 

1356 IF b#="n" THEN CLS : GO TO 1328 

1260 LET m#="Loading from: 1) TAFE 2) DRIV 

EE": LET l=i: LET u=2: GO SUB 1198 

1276 LET dt=number 

1288 RETURN 


The action of the program is: 


26 Protect all memory at address 53000 and above. 

39 Set initial values for some of the parameters. 

40-69 Save to tape or drive? 

70-80 Tables to be loaded? 

Lines 99 to 449 are for loading tables. 

96 Go to the DATAIN subroutine to open the file for input. s is given 
the value of the last address used for storage. 

199-198 Inputting data from tape or drive, and placing it in arrays, just as 
it was stored in TABLEMAKER. 

200 Message. 

219 POKEing the ASCII codes of the name of the table into memory. 

220-250 Storing values of variables in memory, and updating s. 

260-299 Storing row headings (as ASCII codes) and updating s 
accordingly. 

300-338 Ditto for column headings. 

349-3760 Ditto for codes. 

389-418 Ditto for the code numbers of the body of the table. 

420 Storing at 55555 (i.e. in parameters) the last address used, ready for 
the next table or army list. 

430-446 Inviting another table. 

459-649 Loading army details from tape. 

650-880 Storing army details in memory, using a procedure similar to that 
used for tables. 

899-906 Inviting another army. 

919-1906 Loading map details. 

1019-1950 Storing map details. 
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1969-1096 Inputting name of game. 

1199-111 Save data as a single file. 

1129-115 Inviting a backup recording, or end program. 

1169-1186 Subroutine DOKE, to store a value v in two bytes, the first of 
which is at address a. 

1199-1269 Subroutines SELNUM, YN (see TABLE-MAKER). 

1270-1388 Subroutine DATAIN: 1286 reads the number of tables (or 
armies), increments it and stores it again. 1299 finds the last address used, 
s. 1300 puts the first address of the current table, army, or map into the 
parameters list. 1316 displays free memory. Lines 1320-1359 ask for file 
name. Lines 1360-1379 select tape or drive. 


Data storage 


The format in which each type of data is stored is described below for the 
convenience of programmers. Refer to Chapters 5 and 6 for more details 
about army lists and maps. Refer to Appendix C for a definition of the 
variables and arrays. The column on the left states the storage addresses 
with reference to the first address or base address (BASE) of the block of 
memory holding the data for each table, army list or map. 


Table data are stored as follows: 


BASE to BASE+8 Table name as ASCII codes (9 bytes) 
BASE+9 nrows 

BASE+10 ncols 

BASE+11 cnum Ibyte each 

BASE+ 12 dice+ 1 

BASE+ 13 range 

BASE+14 mdf+1 

BASE+15 r$() as ASCII codes 

onward (10 bytes for each row) 


c$() as ASCII codes (10 

bytes for each column) 

d$() as ASCII codes (4 bytes for 
each code) 

t() 1 byte for each cell of the table 


Army data are stored as follows: 


BASE to BASE+8 Army name as ASCII code (9 bytes) 

BASE+9 Flag: is | for independent action (1 
byte) 

BASE+10/11 c, number of units (2 bytes) 

BASE+12 Miscellaneous data (see Fig. 6) 

BASE+13 Unit data (4, 6, or 10 bytes, see Figs 7 


onward and 8) 
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Map data are stored as follows: 


BASE nrows_ | byte 

BASE+1 ncols_ 1 byte 

BASE+2 to BASE+17 c() 16 bytes 

BASE+18 m() 1 byte for each hex 
onward (see Fig. 9) 


B “ 
0 it No. 


Spare. Number of 
‘ State 5 
for use by of flag ratings 
reader citer (rtgs) 


Fig. 6. Information stored in the byte as base +12 in the army list (each 
square represents one bit). 


+9 
DATA FOR 
INDEPENDENT = 10 bytes per unit 
MOVEMENT 


Fig. 7. \nformation about each army unit stored as a series of bytes (each 
square represents one byte). (a) No ratings used; (b) rating used; (c) 
independent movement. R1-R5 represent the ratings (up to five of these). 


MSB LSB 


posture 8 status 
O=stana § c O=active 
1=kneel Q@  1=reserve 
2=prone 2 2 2=wounded 
other features 3= other V a 3 = eliminated 
0 =absent - + 
1= present 


Fig. 8. Information stored in the status byte at bu + 5 for each army unit 
(each square represents one bit). 
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MSB LSB 
0 | bit no. 


7 6 5 4 3 2 1 
> 
Spare, Level Terrain type 


for use by (0-3) (0-15) 
reader 


Fig. 9. |Information stored in each byte representing a hex on the map (each 
square represents one bit). 


Editing the details 


TABLEMAKER, ARMY MAKER and MAPMAKER do not provide any 
facilities for editing the data once it has been keyed in. The reason for this is 
that we wish to make these programs no longer than absolutely necessary. 
There are, of course, ample opportunities at various stages in the programs 
to correct the most recently entered batch of details, but once the files have 
been saved there is no way of amending them. 

After you have played a wargame a few times, you may decide that you 
want to alter a few of the details in order to improve the game. For example, 
you may think that some of the entries in a combat table should be changed. 
Or you may want to change initial positions or the ratings of certain units, so 
as to adjust the balance between opposing forces. Or you may want to altera 
few of the features on the map. The EDITDATA program provides a way of 
editing any item of data stored in memory. The edited data may then be 
stored on tape or cartridge. 

In order to be able to use this program, you need to understand the way 
the data is stored, including the way certain items of it are compacted. The 
storing format has been described earlier in this chapter (see Data storage). 

Load EDITDATA. With a drive, check that a suitable cartridge is in the 
drive as soon as the program has loaded and before you proceed with the 
editing. This is important because EDITDATA differs from the other 
utilities when used with a Microdrive. Before a data file is saved to a 
Microdrive, EDITDATA searches the cartridge for any existing data file of 
the same name and erases it. In this way it replaces the original version with 
the newly edited version. This is what you usually want it to do. If you wish 
to retain the original version as well as the new one, use a fresh cartridge for 
saving. Because the edited data is saved under the name of the wargame with 
a ‘D’ added to it, there is no danger that EDITDATA will erase the game 
program, should this already be on the cartridge. 

When you run the program you are asked to whether the edited data is to 
be saved to tape or to cartridge. Key ‘1’ or ‘2’ accordingly. If the data contains 
tables, you will be shown the details of each table, one after another. You are 
shown a screenful of twenty items at a time. Reading from left to right, each 
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item consists of the actual address of the byte at which the data is stored, the 
value of the stored byte and, if appropriate, the ASCII character that this 
represents. This latter feature reveals table names, row and column 
headings, action codes, and army names. Note that these are displayed 
vertically, not horizontally. If the byte is holding a numerical value outside 
the ASCII range (which is nearly always the case for numbers of rows, 
values of fire power, etc.) the third column of the display just shows a dot. 
Numbers larger than 32 may occasionally cause a character to be shown. 

At the bottom of the screen a message is displayed asking you to key inan 
address and a value. If any of the displayed values need to be changed, key in 
the address (the number in the first column) and press ENTER. Then key in 
the new value and press ENTER. Remember that the value must be in the 
range 0 to 255. The displayed value does not change when you key in the new 
value, even though the change has now been made in memory. 

If none of the displayed values need to be altered, or you have finished 
changing any that needed altering, type ‘#’, ENTER, ‘0’, ENTER. The screen 
clears and the next screenful of values is displayed. This process is continued 
until all the data relating to the table has been displayed. Note 
that the last screenful consists of the last twenty values for the given table, so 
this display may overlap the range of the previous one to some extent. 

If you have made the alteration you intended and there is still a lot of data 
to be scanned through before reaching the end of the table, type ‘?’, 
ENTER, ‘99’, ENTER. This makes the program finish displaying the table. 

When the table is finished, you are asked ‘Review?’. This gives you the 
opportunity to look through the table details again, to make sure that the 
changes are correct and, if you wish, to make further changes. This process is 
repeated until you indicate that you do not want to review the details. 

The procedure above is repeated for each of the tables stored, then for 
each of the armies and finally for the map. 

When the whole of the data has been checked through, you are asked to 
key in the file name under which it is to be saved. This follows the usual 
routine and also allows you the option of a backup copy. As explained 
above, any existing data file of the same name is erased automatically before 
saving to a Microdrive cartridge. The program then ends. 


How EDITDATA works 


See Appendix C for definitions of arrays and variables. 
The listing of EDITDATA is: 


i@ REM ** EDITDATA #** 

20 CLEAR 52999: FOKE 555298,0 

3@ DEF FN k(a)=PEEEK at256*#PEEK (ati): DIM 
##(1,9) 


48 


38 
62 
i TO 
7@ 
M yn 
88 
ed 
188 
116 
126 
1) 
136 
142 
158 
168 
178 
18a 
198 
=08 
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LET m#="Is data to be LOADED from: 


1) TAPE 2) DRIVE": LET 1l=i: LET u=2 


60 SUB S@@: LET td=number: REM SELNUM 
CLS : INFUT ” Name of wargame? "“";f#(1, 
Gig: PRINT #2£#¢1) 

LET m#="Are you sure?": GO SUB S4@: RE 


IF be="n" THEN GO TO 68 

LET w=4$(1)4"D" 

IF td=i THEN LGAD wtCODE 

IF td=2 THEN LOAD #"m";1:;wSCODE 
LET m#="Is data to be SAVED to: 


TAPE 2) DRIVE": LET 1l=1: LET u=2 


60 SUB S@@: REM SELNUM 

LET td=number: LET ntable=FEEK (S55@1) 
IF ntable=@ THEN GO TO 248 

FOR 3j=1 TO ntable 

CLS : PRINT “Table "33 

PAUSE 38 

LET bn=FN k (S55580+ j#2) 

LET en=bn+14+PEEK (bn+9)*1@0+PEEK (bnt+1 


@)*1@+FEEK (bn+11)*4+PEEK (bn+9) *FEEK (bn+1 


@) 
210 
228 
23 
246 
208 
268 
278 
286 
298 


ET d= 


28a 


LET last=en: GO SUB S8@: REM EDIT 

IF b#="y" THEN GO TO 198 

NEXT 3 

LET narmy=FPEEK (55542) 

IF narmy=@ THEN G0 TO 298 

FOR j=1 TO narmy 

CLS : PRINT "Army "33 

LET bn=FN k(55541+j*2) 

LET c=PEEK (bnt+i@)+256*PEEK (bnt+ii)d: L 
PEEK (bn+1i2)-INT (PEEK (bn+12)/8) 

LET bytes=c#4: IF d>@ THEN LET bytes= 


bytest+c#2 


218 
+c%#4 


328 


IF FEEK (bn+9)=1 THEN LET bytes=bytes 


LET en=bn+i2+bytes: LET last=en: GO SU 


B S88: REM EDIT 


S28 
240 
358 
266 
378 


IF be="y" THEN GO TO 288 

NEXT 3 

IF last=FN k(55555) THEN GO TO 390 

IF last=@ THEN LET last=55563 

LET bBn=last+i: LET en=bn+17+FEEK bn*FE 
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EK (bn+1): GO SUE SB8@: REM EDIT 

SB@ IF b#="y" THEN GO TO 376 

298 CLS =: INFUT “ Name of wargame? ";f#(1, 
1 TO 9)3: PRINT £2#(1) 

400 LET m#="Are you sure?": GO SUB S4@: RE 
M yn 

41@ IF b#="n" THEN GO TO 296 

420 LET wt=f2¢(1)4+"D" 

43@ IF td=1 THEN SAVE w#CODE S550@,FEEK 5 
5555+256*#FEER SS556-S55499 

440 IF td=2 THEN ERASE "m"313; wt 

45@ IF td=2 THEN SAVE *"m";1lswtCODE S5508 
,PEER SS555+256*PEERK 55556-55499 

460 FRINT : LET m#="Backup?": GO SUB 54@: 
REM yn 

47@ IF bt="y" THEN GO TO 290 

489 CLS : FPRINT “ Editdata finished” 

49@ STOF 


5@Q2 CLS : PRINT ‘‘" "sm#s" ("sis" to “sus” 
)":: REM SELNUM *x* 
5iQ@ INFUT " “sn€: IF CODE n#<48 OR CODE n¢ 


"S7 THEN GO TO 588 

528 LET number=VAL n#: IF numbers<l OR numb 
ersu THEN GO TO 588 

o2@ RETURN 

240 FRINT m#3"Cy/n) "3: REM yn *** 

SoM INFUT bs 

56@ IF b#ei>"y" AND b#2>"n" THEN 60 TO S558 
378 RETURN 

5s8@ FAUSE S@: IF bn+i9>=en THEN LET bn=en 
-1i9: LET en=i: REM EDIT *** 

396 IF bn<i THEN LET bn=1 

608 CLS : FOR k=bn TO bnt+19 

61@ LET char=FEEK (k): IF chars32 OR char> 
127 THEN LET char=46 

620 PRINT k; TAB 1@;PEEK (k);:TAB 18;CHR# (c 
har) 

628 NEXT k 

64@ FRINT AT 21,8: "Address";AT 21,16; "Valu 
e "s: INFUT a,v 

650 IF at=bn AND axt=bn+19 AND v>=8 AND vi= 
255 THEN FOKE a,v 

66@ IF a=@ AND v=99 THEN LET en=i 

670 IF at>@ THEN GO TG 648 


Wargaming Data 45 


68@ LET bn=bn+2@ 

69@ IF ent>1 THEN 60 TO 58a 

788 CLS : LET m#="Review? ": GO SUB 54@: R 
EM yn 

71@ RETURN 


The action of the program is: 


26 Protect memory at address 53000 and above. 

30 Define function FNk to read value stored as a double-byte. 

49-50 Select tape or drive for loading. 

60-99 Input file name. 

100-110 Load file. 

126-130 Tape or drive selected for saving. 

149-15@ Find how many tables: if none, skip next routine. 

160-239 Table editing routine. Line 199 finds starting (beginning) address 
stored as a parameter. Line 269 calculates the ending address from the 
number of rows, columns, etc., taken from the parameters. Subroutine 
EDIT is repeated until no further review is called for. 

249-250 Find how many armies; if none, skip the next routine. 

260-349 Army editing routine, similar to table editing routine. 

35 If last item of data has been reached, continue with saving routine. 

360 Gives a value to LAST if there are no tables or armies. 

370-380 Routine for altering map. 

399-499 Saving routine, as in DATASTORER. 

500-57 Subroutines as in DATASTORER, except that when a Micro- 
drive is in use, any existing file of the same name is erased before the edited 
data is saved. 

580-710 Subroutine EDIT. Lines 589 and 599 adjust bn when fewer than 
twenty items are left to be displayed. If the end has been reached, en is set 
to 1. Lines 600-630 read twenty bytes of memory, displaying address, 
stored value and the equivalent ASCII character (except when out of 
ASCII range). In the latter event a full-stop is displayed. Lines 640-650 
accept input and POKE values (in range 0 to 255) into specified addresses 
(in part of memory reserved for details). Continues until zero address 
entered, or until v equals 99. Lines 599 to 70 are repeated until all 
data in current block has been displayed. Then review is invited. 


Chapter Four 
First Attack 


This chapter presents an introductory version of the first of the complete 
wargames programs. You need a map and counters or models to play this 
game. It is introductory in the sense that the computer takes control of the 
combat tables only. 

There are two reasons for presenting a ‘tables only’ version. It is intended 
to help wargamers, new to computing, to get the feel of computer 
wargaming, while retaining the familiarity of the wargaming table or board. 
The listing given in this chapter is ready to be typed in and run. No 
knowledge of programming is needed to play this game. However, the 
second reason for this ‘tables only’ version is that it provides a simple 
example of the way in which wargames programs may be built up from a 
number of standard modules, or subroutines. A programmer who 
understands these principles will experience no difficulty in modifying the 
game in various ways, or in building up more complex games, using 
modules described in subsequent chapters. 

First of all we describe the game, how to set it up and how to play it. To get 
you started quickly, the rules are as simple as they can be, without sacrifice 
of interest and realism. The more ‘purist’ wargamers may find them too 
simple! If this is so, they may add any other rules or vary the rules as muchas 
they wish, without the need to modify the computer program. Beginners can 
alter or adapt the rules or invent new scenarios as their playing experience 
increases, to add variety and scope to the game. Simple rules cannot possibly 
cover every contingency that arises. If you find yourself in a situation which 
the rules do not resolve, use common sense to decide what to do. If you and 
your opponent fail to agree, throwing a dice is a recommended way of 
settling the argument. 

For those who may wish to program their own wargames, the chapter 
ends with explanations of the programming techniques involved. A fuller 
version of the game, with map displayed on the computer, is given in Chapter 
7, Second Attack. 
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THE BRIDGE 


This is a World War II skirmish wargame set in post-D-day France. The site 
and situation are imaginary but typical of skirmishes that could have 
occurred many times. The Allied force consists of twelve British infantry 
and four members of the French Resistance with one machine-gun, who are 
occupying a large farmhouse (the building covering three hexes) and the 
adjacent area and outbuildings. The farmhouse guards the approaches to a 
key road bridge crossing a river. To the east is a detachment of 26 German 
infantry, including a party of sappers with demolition charges. The mission 
of the Germans is to gain control of the bridge, by occupying the farmhouse. 
They are to advance on the bridge to gain control of it or, failing this, to blow 
up the bridge and return to join their regiment to the east. 

The precise way in which this scenario is to be enacted on the map is 
described in the detailed rules of the game. 


Equipment 


The terrain is shown in Figs | and 2. If you are using miniatures, you may 
either set up a model terrain to this design or copy the map as accurately as 
you can on to a large sheet of paper. One hex on the map is equivalent to 
33 m (3 hexes=100 m). A suitable table scale for 25mm figures would beabout 
3 cm per hex, requiring a table 1.2 m long and 0.75 m deep. 

Those who are used to the board wargame will feel more at home if the 
map is copied on to hex paper. Jumbo-sized sheets of this paper are 
available from the supplier listed in Appendix B. The map covers anarea 40 
hexes wide by 25 hexes deep. 

The other requirement is armies. Note that the forces are unequal in 
strength, the Germans having twenty-six men compared with only 
seventeen Allies. The reason for this is to balance the game between the two 
players. The Allied forces have the advantage of a defensible position, while 
the German forces have the task of wresting this position from them. 

The game is played to a scale of one figure (or one counter) representing 
one man. The composition of the two forces is seen in Tables | and 2. The 
differences in rank have very little significance in the rules of the game. 
Players can, if they wish, make up rules depending on rank. Weapons skills 
affect the accuracy of aim; the lower the skill value the better the aim. The 
three levels are 0 = crack shot (veteran), 2 = average, 4 = novice. Close 
combat skills are ranked in the opposite order, with 9 being a soldier fully 
trained in this respect, and 2 being a novice. 

In addition to their personal weapons, soldiers (except sappers) may each 
carry a portable weapon, either a light machine-gun (LMG) or a medium 
machine-gun (MMG). These are also listed as units, for they are to be 
entered as such in the army list program described in Chapter 5. 
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Certain categories of unit also carry one or two grenades. The German 
sappers each carry a demolition charge and therefore cannot carry anything 
else, other than their rifles. 

If you are playing with models, you will need sufficient to represent the 
units listed above. Cut-out models may be used instead, made from the 
drawings in Figs 10 and 11. For board wargaming, use counters as shown in 
Fig. 12. 


Fig. 10. Designs for cut-out figures of the Allied forces in THE BRIDGE. (a) 
Corporal; (b) Private; (c) French Resistance. 
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Fig. 11. Designs for cut-out figures of the German forces in THE BRIDGE. (a) 
Officer; (b) Private; (c) Sapper. 


(d) 


Fig. 12. Examples of counters for playing THE BRIDGE. (a) German Private; (b) 
reverse of (a) for use when wounded; (c) portable weapon; (d) panic marker; (e) 
blown bridge marker; (f) rubble marker. 


50 Spectrum Wargaming 


All units begin the game in active status. During the game they may panic, 
become wounded, or be killed in action. With models, a panicking soldier 
may be indicated by turning the model to face away from the enemy. A 
wounded soldier is indicated by lying the model on its side, or by replacing it 
with a model in a suitable posture. With counters a panicking soldier is 
indicated by placing a ‘panic’ marker over the counter. A wounded soldier is 
indicated by inverting the counter. The reverse side of the counter bears a 
‘W’ to indicate this status. Units killed in action are removed from the table 
or board. 

Board wargamers need about a dozen ‘panic’ markers. A single marker is 
needed to indicate that the bridge has been totally destroyed, and another to 
indicate that it has been partly damaged. One of these is placed on the bridge 
hex when damage has been effected. You also need three or four ‘rubble’ 
markers to be placed on building hexes to indicate that the building has been 
reduced to rubble by a demolition charge. Model wargamers will be able to 
devise their own ways of indicating damage to the bridge or buildings. 

In the rules which follow, those who are playing with models are asked to 
make appropriate modifications, depending on the exact scale of their 
models. 

Up to four counters representing men may be stacked on any one hex. In 
addition you may stack any number of portable weapon counters. But 
weapon counters cannot move on their own; they must be ‘carried’. One 
man may carry only one portable weapon (sappers carry none). 


Sequence of play 


(1) The Allied player deploys units (including portable weapons) first. 
placing them anywhere within the area bounded to the east and south by the 
road and to the west by the river. 


(2) The German player deploys units second, placing them in any of the 
three columns of hexes on the east side of the map. 


(3) The game consists of ten turns, each of which is divided into two player- 
turns, the German having the first player-turn. 


(4) Each player-turn is divided into three phases, intended to represent 
about one minute of real time: 

(a) Advance Phase: the player advances any or all units. Units may not 
enter hexes occupied by enemy units. 

(b) Fire/ Advance Phase: the player either advances units again, or fires 
their weapons. Units may enter hexes occupied by the enemy. Panic markers 
are removed from all enemy units before firing begins. 

(c) Close Combat Phase: in any hex in which there are units belonging to 
both sides. 
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Advance Phase 

Each infantry unit has six movement points which may be expended during 
this phase. The French Resistance units have eight points, reflecting their 
superior knowledge of the area. The cost of movement is given in Table 3. 
Players may use up to their maximum movement points, but points not used 
are lost. 


Fire/Advance Phase 

Units may advance, as described for the Advance Phase, or may fire a 
weapon or explode a demolition charge, or throw a grenade. A unit may not 
perform more than one of the above actions in this phase. Grenades are 
thrown after all other actions are completed. 

Firing: In order to be able to fire at a target, the target must be in the line 
of sight (LOS) of the firing unit. This may be ascertained by laying a straight 
edge joining the centre of the hex in which the unit is situated to the centre of 
the target hex. LOS can pass into a building or wood hex, but not through it. 
A building or wood is considered to occupy the whole of the hex it is in, even 
though the outline drawn on the map may not cover the whole hex. LOS 
may pass through hexes occupied by units without affecting the units in 
these intervening hexes in any way. 

The two hexes on either side of the bridge (shaded on the map) are 
considered to be very low-lying. Units in these hexes cannot be fired on from 
the opposite side of the road. Grenades can be thrown into these hexes from 
any direction. Units in these hexes can fire out in any direction. 

Units in hexes adjacent to a road hex are considered to be partially hidden 
by a hedge, so these hexes are rated as wood hexes when the unit is being 
fired on from the opposite side of the road. 

When units of both sides occupy the same hex, they are in close combat; 
their combat is resolved in the close combat phase, and they may not fire 
their weapons or use grenades during this phase. The only exception is the 
German Officer, who may use his revolver in the Firing Phases of the next 
and subsequent turns. 

Resolution of the results of fire makes use of two tables, WEAPONS and 
FIRE PHASE (Tables 4 and 5). The program performs this function 
automatically, as will be explained later. The figures in the body of the table 
represent the percentage chance of scoring a ‘hit’ with the given weapon at 
the stated range. The percentage obtained from this table is cross-referenced 
with the total obtained from two dice to determine the effect of the hit, using 
the FIRE PHASE table. The dice score may be subject to various additions 
or subtractions (modifiers). 

When consulting tables, various modifiers should be added to or 
subtracted from the actual dice score as in Table 6. The effects of the above 
groups of conditions are additive (the computer does this for you!). 

The results of firing are indicated by the codes in the table: 
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KIA Ist or 2nd units removed from the board. 
K/W Ist unit removed, 2nd wounded. 

WND _siIst or 2nd units wounded. 

W/P Ist unit wounded, 2nd unit panicked. 
PAN Ist or 2nd units panicked. 

P/OK Ist unit panicked, 2nd OK. 

OK All units OK. 


If there is only one unit on the target hex it is affected as the first unit in the 
list above. If there are two or more units stacked on the hex, the top one is 
treated as the first and the one beneath it as the second. Other units remain 
unaffected. 

A wounded unit remains wounded for the rest of the game. If wounded 
again, the unit is eliminated. A wounded unit has only four movement 
points (or six for French Resistance), fires with a +2 modifier, has its close 
combat skill rating halved, and can fire, but not carry, a machine-gun. 

A panicked unit cannot move, fire, throw grenades or explode charges. A 
panicked unit that is fired on and panicked a second time in the same phase 
is considered to be wounded (but not panicked). 

Demolition Charges: These are laid and exploded in the Firing Phase. 
The sapper must be in a hex adjacent to the target. The firing tables above 
are used for resolving the effects of the explosion. For this purpose, the 
effect of the explosion is taken to be the same as a LMG at 0 hex range. The 
result applies to all units within the target hex. The result also applies to the 
bridge as follows: 


KIA or K/W Bridge destroyed. 
WND Bridge damaged. 
Other result No effect. 


Place the appropriate marker on the bridge. A second ‘WND’ ona damaged 
bridge causes it to be destroyed. 

A building is reduced to rubble by KIA, K/ W or WND, and is otherwise 
not affected. 

Keep a list of Sappers and cross off each one as the charge is laid. 

Grenades: Make sure that all firing and laying of charges is complete 
before using the section of the program which deals with grenades. The 
effect of grenades is shown in Table 7. Modifiers are shown in Table 8. 


Close Combat Phase 

Where units of both sides are in the same hex, the attacker is the side 
currently moving. Total the combat skill ratings for each side. Find the ratio 
between attacker and defender, rounding the result in favour of the 
defenders. For example, if the attackers total twelve and the defenders total 
five, the ratio is 2.4 to 1. Round this down to 2 to |. Unlike the other tables, 
this one is resolved by the throw of a single die. Note that each column of the 


First Attack 53 


table includes a different ‘mix’ of results, depending on the ratio of attackers 
to defenders. The die selects one result from the appropriate ‘mix’. 

CLOSE COMB is shown in Table 9. There are no modifiers for this 
table. The results are interpreted as follows: 


AWIN Attacker wins; all defending units eliminated. 

DWIN _ Defender wins; all attacking units eliminated. 

LOSE One unit eliminated from each side (opponent selects which 
unit). 

ARET Attacker retreats. 

DRET _ Defender retreats. 

NRES_ No result. 


In retreating, units may move up to the full amount allowed in the Advance 
Phase, but must always move away from enemy units and not pass through 
or finish in a hex adjacent to an enemy unit. 

If there are units of both sides remaining ina hex after close combat, non- 
panicking defender units may move out of that hex in their next Advance 
Phase. If any remain, the combat is continued at their next Close Combat 
Phase. 


Setting up the program 


There are two main ways to do this: 


(1) The direct way. Read the instructions and advice on keying in, which is 
given in Appendix A. Type inand save the wargame program ‘Bridge’, listed 
below. Then type in and save the loader program ‘BridgeL’. It is preferable 
to save this on a separate tape as you probably need to use it once only. With 
a Microdrive, all files may be on the same cartridge. As explained in Chapter 
1 (The Wargaming System), ‘BridgeL’ is used to create a data file ‘Bridge 
D’. Wind the tape which has ‘Bridge’ on it, so that it is ready to save ‘Bridge 
D’ immediately after ‘Bridge’. Then run ‘BridgeL’. Your tape will then have 
the wargame program followed by the data file. Rewind the tape to the 
beginning of ‘Bridge’. With a Microdrive, ‘BridgeL’ willsave‘Bridge D’on 
to the same cartridge as ‘Bridge’. All three are on the same cartridge. 


(2) The programmer’s way. Type in and save the utilities, TABLEMAKER 
and DATASTORER. Use TABLEMAKER four times to prepare the 
files of the four tables (WEAPONS, FIRE PHASE, GRENADES and 
CLOSE COMB). Using this method, you are able to adapt the tables 
and their contents to comply with your own versions of the rules. Use 
DATALOADER to bring these four tables together, in the order 
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listed above. Save them under the game name ‘Bridge’, the program 
saves them as ‘Bridge D’,. The programmer’s way does not require the 
data program ‘BridgeL’. 


DIRECT WAY PROGRAMMER’S WAY 

BridgeL TABLEMAKER — WEAPONS 
FIRE PHASE 

Bridge GRENADES 
CLOSE COMB 


DATASTORER — Bridge D 


Bridge 
Optional: EDITDATA 


Summary of programs needed for setting up THE BRIDGE wargame. 
Names in bold type are names of programs you need. Names in ordinary 
type are names of files produced in the programmer’s way. 


THE BRIDGE 


This is the listing of the main program ‘Bridge’ and all its subroutines. 


1@ REM ** THE BRIDGE ** 

24 CLEAR 35499: RANDOMIZE 

30 LOAD *"m":i; "Bridge D" CODE 

4@ DEF FN d(a)=FEEK at+t256*FPEEK (atl) 

5@ DEF FN s(a)=INT (RND¥a)+1 

6@ DEF FN t(ad=INT (RND*6)+INT (RND#¥#6)+2 

7@ LET turn=FEER S55@@+1: FOKE SS55@@,turn 

BG LET ph=1: LET at="Advance”: GO SUB 198 
@: REM PHASE 

98 GO SUB 193@: REM WAIT 

198 LET ph=2: LET a#="Fire or Advance: Wea 
pons": GO SUB 1988: REM FPHASE 

11@ GO SUB 192@: REM WAIT 

126 IF j#="k" THEN GO TO 178 

13@ LET ni=i: LET n2@=2: LET m=i: GO SUE 15 
1i@: REM 2TABLE 

14@ GO SUB 186@: REM RESULT 

158 GO SUB 1930: REM WAIT 

166 IF j#="=z" THEN GO TO 1308 
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17@ LET ph=2: LET a#="Fire or Advance: Gre 
nades": GO SUE 1986: REM FHASE 

iS@ GO SUB i93@: REM WAIT 

19@ IF j#="k" THEN GO TO 24@ 

2830 LET n=S: LET m=@: LET c#="": GO SUB i1 
4@: REM READTABLE 

21@ GO SUB 186@: REM RESULT 

228 GO SUB 19238: REM WAIT 

230 IF j#="z" THEN GO TO 2806 

24@ LET ph=S: LET at="Close combat": GO SU 
B 1988: REM FHASE 

258 GO SUB 192@: REM WAIT 

268 IF j#="k" THEN GO TO 728 

278 IF j#="z" THEN GO TO 248 

286 LET n=4: LET m=@8: LET c#="": GO SUE 11 
4@: REM READTABLE 

2928 GO SUE 186@: REM RESULT 

2702 GO SUB 1938: REM WAIT 

210 IF j#="z" THEN GO TO 288 

220 IF turn=2@ THEN PAUSE 15: GO TO 78 
230 CLS : PRINT ‘’" Bridge finished": STOF 


19@@ LET j#=INKEY#: REM CONTROL *«* 

1@1@ RETURN 

1@26 LET line==: REM FICK #* 

1@3@ FRINT AT line,@;"*"; 

1048 FAUSE 5 

185@ PRINT AT line,@;" "s; 

1@6@ PAUSE 5S 

1870 GO SUB 10@@: REM CONTROL 

1@8@ IF j#="k" THEN LET line=line-i: IF li 
nex<s THEN LET line=2+c 

19908 IF j#="m" THEN LET line=lineti: IF li 
ne>2+c THEN LET line=3 

11@9@ GO SUE 1@0@: IF j#<>" " THEN GO TO 18 
36 

111@ LET pick=line-2 

112@ BEEP .1,24 

113@ RETURN 

114@ LET p#="": LET g#="": LET r#="": LET t 
#=""s REM READTABLE 

115@ LET base=FN 0d (55502+ (n-1)*2) 

116@ LET rbase=base+i5 

1170 LET pbase=rbase+i@*FEEK (base+9) 

116@ LET gbase=pbase+1@O*FEEK (baseti@) 
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1196 LET tbhase=qbaset4*FEEK (base+il) 

i26@ FOR j3=@ TO &: LET t#=t$+CHRt (PEEK (ba 

set+j)})}: NEXT 3 

121@ CLS : PRINT ‘" Table "3st 

1226 IF m=i THEN LET fbase=pbase: GO SUB i 

55@: LET col=found: LET p#=c#: GO TO 1290: 

REM FIND 

1228 FOR j=1 TO FEEK (baset+i1@): LET h#=""s 

LET bplus=pbaset+(j—-1)*198 

124@ FOR k=8 TO G: LET h#¥=ht+CHRt (PEEK (bp 
Llus+k)): NEXT k 

1250 PRINT AT j+2,2:h#: NEXT 3 

126@ LET c=FEEK (base+i1@): GO SUB 1820: REM 
PICK 

127@ LET col=pick: LET p#="" 

1268 LET bplus=pbase+(col-1)#1@: FOR k=8 TO 
9: LET p#=p$+CHRt (PEEK (bplus+k)): NEXT k 
12908 IF m=2 THEN LET fbase=rbase: GO SUB l 
59@: LET row=found: LET r#=c#: GO TO 147@: 
REM FIND 

13@@ IF m=2 THEN LET row=found: LET r#=c#: 
GO TO 1478 

131@ IF m=@ AND FEEK (baset+i2)=1 THEN GO T 
O 1358 

i32@ IF PEER (baset+12)<¢212 THEN LET dt=FN 
s(PEEK (baset+12)) 

12338 IF PEEK (baset+is3)=12 THEN LET dt=FN t 
(@) 

134@ GO TO 1438 

135@ CLS : PRINT ‘" Table "st 

126@ FOR j=1 TO PEEK (baset+9): LET Ht="": L 

ET bplus=rbaset+(j-1)#1@ 

13780 FOR k=@ TO 9: LET h#=h#+CHR# (FEEK (bp 
lust+k)): NEXT k 

1388 PRINT AT 24+3,23h#: NEXT j 

1390 LET c=FPEEK (base+9): GO SUB i1@2@: REM 

FICK 

1406 LET row=pick: LET r#="" 

14198 LET bplus=rbase+ (row-1)*1@: FOR k=8 TO 
9: LET r#=r$+CHR# (PEEK (bplust+k)}: NEXT k 
1428 GO TO 1478 

143@ LET mdf=@: IF FEEK (base+i4)=@ THEN 6G 
QO SUB 162@: REM MOD 

144@ LET row=dt+mdf 

1450 LET fbase=rbase: LET nl=FEEK (base+9): 
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LET nf=row: GO SUB 17@@: LET row=found: RE 
M FINDNO 
146@ LET bplus=rbase+  (row-1)*1@: FOR k=@ TO 
9: LET r#=r$+CHR? (PEEK (bplus+k)): NEXT k 
1478 LET entrycde= FEEK (tbase+(row-1) #PEEK 
(base+i@)+col-1) 
1480 LET bplus=qbase+ (entrycde-1) *4 
1498 FOR j=@ TO 2: LET gq#=q#+CHRt (PEEK (bp 
lus+j)): NEXT 3 
1588 RETURN 
i518 LET mm=m: LET m=@: LET c#=""s REM 2TAB 
LE **+* 
152@ LET n=ni: GO SUB 1148: REM READTABLE 
i528 LET m=mm: LET c#=q#: LET n=n2: GO SUB 
114@: REM READTABLE 
154@ RETURN 
15580 LET j=1i: REM FIND *** 
1568 LET ##="" 
1578 FOR k=@ TO 3: LET ##=f#+CHRE (PEEK (fb 
ase+(j-1)#10+k)): NEXT k 
1588 LET j=jtl 
159@ IF *#<>c# THEN GO TO 1568 
1668 LET found=j-1 
161@ RETURN 
1628 CLS : PRINT °" Select modifiers (@=Fini 
sh)": PRINT ’: REM MOD *** 
1628 LET mdf=6 
1648 FOR j=-4 TO 4: PRINT TAB 333: NEXT 3 
1658 LET c=9: GO SUB 1@2@: REM PICK 
166@ LET mdf=md¥+pick-S 
1678 IF pick+*5S THEN GO TO 1658 
168@ CLS : FRINT ‘“ Resolving combat” 
1698 RETURN 
1730 LET low=@:LET high=1@@:LET found=@:LET 
jJ=1:REM FINDNO *** 
171@ LET ##="": LET slash=@: LET space=@: L 
ET bplus=fbase+(j—-1)*18 
1728 FOR k=@ TO 9: LET s#=CHR# (PEEK (bplus 
+k)) 
1738 LET f#=ft+s#: IF s#="/" THEN LET slas 
h=k 
174@ IF space=@ AND s#=" " THEN LET space= 
k 
175@ NEXT k 
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176@ IF space=@ THEN LET low=VAL (f2#( TO s 
lash)): GO TO 1788 
1778 IF slash=@ THEN LET low=VAL (f#¢( TO 5s 


1786 IF slash=@ THEN LET high=low 

179@ IF slash<>@ THEN LET high=VAL (f#(sla 
sh+2 TO )) 

186@ IF nf<low THEN LET found=i 

1818 IF nf>=low AND nf<=high THEN LET foun 


1828 IF j=nl AND nfshigh THEN LET found=nl 
1828 LET j=jt+1 

1848 IF ji=nl AND found=@ THEN GO TO 1718 
185@ RETURN 


1868 CLS : PRINT ‘" Table "st: REM RESULT 

BHH 

187@ PRINT °" Column "scol;” Heading: "sp 

= 

188@ IF PEEK (baset+1i2)=1 THEN FRINT ‘” Row 
"srow; " Heading: "sr#: GO TO 1916 

189@ PRINT °" Dice throw = "sdt 

1988 PRINT °" Modifier = "3;mdf 


191@ PRINT ‘°’'" Result of combat is "3qt 
1928 RETURN 

1928 FLASH i: PRINT ‘°’;"Left=Repeat: Back=R 
eady:Fwd=Skip": FLASH @: REM WAIT 

194@ GO SUB 18@@: REM CONTROL 

195@ IF j2<2"2z" AND j#<o>"m" AND j#<>"kK" THE 
N GO TO 1948 

1968 BEEF .1,24 

1978 RETURN 


1988 CLS : PRINT °" Turn "SINT (¢(turnt+i)/2) 
: REM FHASE x** 
1996 PRINT ‘’" Fhase "sph 


2686 IF INT (turn/2)=turn/2 THEN PRINT °°" 
Allied";: GO TO 2826 

261@ FRINT ‘'" German"; 

28626 PRINT " troops “3a? 

2026 RETURN 


Note: This listing is for use with a Microdrive. If you are using tape, line 30 
should be altered to: 


30 LOAD “Bridge D” CODE 


There are three spaces between “Bridge’ and the ‘D’. 
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BridgeL 


This program is long because of the large amount of information contained 
in the four tables. Take great care to type every number exactly. A single 
mistake could cause the program to crash. 


i@ REM ** BRIDGEL *+* 

28 CLEAR S2999 

38 FOR j=5556@ TO S688. 
4@ READ x: FORE 3j,% 

5@ NEXT 3 

6@ STOF 


1@@@ DATA @,4,12,21 
8,0,2,8,0,08,2,8,2,2 
i@i@ DATA @,8,8,0,8 
,2,8,0,8,8,2,8 

iG2Q DATA @,0,@,52,2227,0,9,51,222,0,0,0,0,8 
,@,8,87,69,65,88,79,78,93,22 

i@3@ DATA 32 ,12,4,14,1,12,1,48,22,72,69,88, 


To °7RU TTD TFT]. T9 = > bre a 
BP, 32,32,32,52,49,22, ,69,88,32,22 


1049 DATA 32,32,232,58,22, 2 69,88,32,22,32, 
Z2,22,51,32,72,69, 88, 52,52,32,22,32,52 


i@5@8 DATA 32,72,69 sae age ioe a ae 


217,25,218,162,228,65,271, 
39,8,8,8 
@,0,0,9,2,8,8,0,9,8,2,2 


a 


? 3 3 


72, 69,88, 52,52, 52,52 ,52,54,52 169,88 
186@ DATA 3232 ,32)22)32,95,52)7 69,898,232, 
SP , 32,52, 52,56,52,72,69 ae oe on i 


1Q7@ DATA 32,57, 32,72,69,88, 22,32, 52,52,252, 
49,48,47,58,48,232,72 69,88,22,50,49,45 
i@80 DATA 22,72,69, 88 ,52,52,52)82,69, 86,79, 
76, 86,69, 82,52,32,82,73,78,76,69,52,52 
i992 DATA 32,32,22,7 77 Tig Sey bey oe 52y Sey 
32,52,77 577 ee ee ae ge ee ee 
1108 DATA 32,22,32,52,22,52,52,49,48, 22,22, 
49 ,52,22,32,50,48,22,352,50,535,52,22,51 

1110 DATA 48,32,352,52,48,22,52,55,48,52,52, 
54,40,22,32,55,48,52,52,56,48,52,52,57 
112@ DATA 48,22,22,49,48,48,22,9,12,135,14,1 
ptt, 12,15,1,18,11,12,15859s18,1 
1150 DATA 7,8,951,567eSslqvace7ylyay4eGql, 
.3.5,1,2y3,551 
1148 DATA 1,3,5,1,1,1,1,78 273 ,82,69,32,32,5 
2. 32,32,19,14,7,8,12,8, 49,32 
115@ DATA $2, 3232 3252 52,52, 52,50, 52,52, 


Tea TA TS5 THR TH FH TFS Si TA FTA T5959 T5 FT 
Sat gett gpa gta ge ge peg gw ge ge goer ge 
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T3595 TS] TS To Se tS SF T94 To FR 
11468 DATA Do gy eg Sa ge ge gb ge gue ge goeyoes 
T 49 F959 SS F595 F959 59 T9 F8 F959 F595 F4 S54 
ef ee Cee eB Ee ee Pe eye gel 
1178 DATS 54 T9 FT9 T59 T5959 FS F545 FS 

J Ge g eg Pg ge ge yey ey Sey os 
79° T9392 FT5 F7 3 = T53 TS5 T95 ar x 
Seg Seg Sey Sey Sey Seg Seg ey egy oe yoeyo a 
1188 DATA 32.22.33. =7 3D _ = 57 T5 79 T9 TS 

Vege gVe ge gee goes geri gv gv yey 
FT. TO T5959 F5 F5 45 5,48 F939 F959 F959 F595 FN T5 
ipl gt ie tage gon ge gag ag ag ag 


rr °FS5 TT. T9 TS 7°79 T5 TS 
11908 DATA 32,32,49, RG , Bey SZ yg Sey oe yey Oey aes 
AS 52.32.29 29 =9.79 79 25 9 
Se, gu gg tg egy eye, S24 2,4 mas 
TO FSR TH TK TS OFT OTT OFA 
1208 DATA Se pee ee pring Oey Gee GTO y wag Sey 
Wao g Sg Oe gol gel gle yes gg Oe yey he Oe 
= Scat ae a alo Pe at T5055 SN OSA Os 
1218 DATA 32,32,32,32,49,54,32,32,32,32,32, 
T5 T9 F4 ec T5 TS92 FT9 + = rn TS 
S2, 32,52, 49 55 ,52,52,32,32,32,52, 52,52 


228 DATA 49,56,22,32, 3253525525525 52552549, 


cy 350 F4 oa Sy SS 4 ThA FT5 FS 
wes ek ee ee gta yg Sg 


ag ag a ag ag a Ig Sag ag ag ag 
TO OTN THO OFS OS 49, 46.327 23.23 .23.79 = 
ee a ae ee ne Ce Se a ar ne ae 


1248 DATA 32, 52,49,55, 52,352,532, 52,52,52,52, 


S32, 50.48.39. 32.39.39 25 29 =o 25 
pee ag ag ag ag ag ag ag a IO 
F939 FH F4 > oF" > 7 = 

38 DAT Bog Sey S2,52,52,52,52,52,51, 48,32, 
T9 759 79 F959 TS T9 T5 & T5959 FT9 Fs FS 
Set yg Sag Sty J, et, Se, 32,52,498,352,532,52,52 
fa) S59 F9 S55 =o Es tT FT5 T5 + 
126@ DAT ee re ee a ee 48 ,32,32,52,52,52, 
=3 SD 3 54, 48 Se ee ZL ZPD _ TD 
Ot gee 5 es gg ag Sag ag a ag ag 


1278 DATA 55 748 22, 52,52 ,32,52,52,52,52,00, 


4 ee Ses Sew 6 Din De eee 5 char Me -aa 
ee a er a ee ae ee a gw ge 


1286 DATA 32,32,52,52,52,22,49,48,48,52,52, 
WE g SE De Gg Soy yg / Oy log OG0ygoe,/o,47 5B goa 

1298 DATA 87,78,68,352,87,47,80,352,88,65,78, 
32,88,47,79, 75, 79 575 52552,5,5,5,4 
1388 DATA 4,2,2,1,1,1.,1,1,1,1,5,5,5,5,4,4,5 
»2,1,1,1,1,1,1 
1310 DATA Sy sSe5p5— p44 55,2511 el slel 65535 
75,5,4,4,5,2, 
132@ DATA 1,1,1,1,7,6,5,5,5,4,4,4,5,2,1,1,1 
glee 4,5, Eo 
1330 DATA 444,35 52elelelbylef gl O65 5s 5p bg0s 455 
people ta tq h a Zo F 
i349 DATA b 45554555. 464,5,251,1,1575757,6,5 
guig chews Ae ty 2 yb 

13508 DATA: delat el gf pOq Uy Deep Oe 4g ogoses lala Ff 
7 Fat abba bill 
13566 DATA Sy4gSetetaha Fal gl ql gS 55 5g555 54,55 


sep egeel gf glint 
1378 DATA 7 464696555544 44 555257 9757 q7y7q 756 
pO, S SS Syaye 


ea Mm ac Pt ses OF 


on £1 ba (4 wt ED Ge «fh ee OD Ke co 


oe ee oe 


~~ w 


a a oe ee | 


ow 


aa 


Se ee ee ee eee eS) ee ee a ee eS ey 


First Attack 61 


1SBQ DATA 7474757575797 py D5 Sg gig Sy Sg 7u7u7 
i PPC 
BS9B DATA 5,555540757 57 oF e772 oT pOsOyOy5y5—5 
aie Bee Be Be 
1400 DATA 7,7,6,6,6,5, SoG tetetetel tet ctel 


~ 7S w1, a2 

i419 DATA 69, 78 ,65,68,69,82,32,9,2,4,8,12,8 
545,49 47, 48,32,32,32,52,32,32.49 

1420 DATA 47,30, 32,532,352 ,32,52,52,52,51,47, 
Bo 32, 52,352, 52,32,52,32,53,47,54,32,22 

143@ DATA 32,32,32,32,32,55,47,56,352,32532; 
Bo, 32,32,52,57,47 ,49,48,32,32,32, 32,32 

1440 DATA 32,49, 49, 47 ,49,58,32,32,522,32,32, 
49,51, 47 49,52, 32,32, 52,52,52,49,53, 47 

£4358 DATA 49,54,32,32,32,352,32,49,52,72,i1B81 
$220 ,52,52,32,32,32,50,32,72,181,126,32,32 
1460 DATA 32,32,352,75,73,65,52,897,78,68,32, 
BO, 65,78,32,79,75, 52, 52yly2yly2q2 

Bard DATA 3,2,5,2535354555454,4,4,4,47 «6757 
9,77 ,66,65,84,22,32,6,9 

1480 DATA 6,0,6,1,49, 32,352,525 525 Sey Oey Seee 


7 TS 5a ks ams SD eS ee ey ee Se 
ee ee Ge pe gL gO god jf Oey Ce ewe yous 


EA7Q DATA 31,325 Segoe ge gee Seed pony oeyes 
32,32, 32,32,52,52,52,52,52,53,32,32,32 

SQQ DATA 32,32,32,32,32,32,54,32,32,32,22, 
32,32, 52, 52552549 452,65; 52, 201 52,5252 


1510 DATA 68,22,49,32,65,32,201,32,52,52,68 
gee, 49,52,65,52,2801,52,51,52,68,32,49,52 
1528 DATA 65,22,201 ,32,58,32,68,32,49,22,65 
ee ee ee 
1538 DATA 49,32,68,22, 1,32, 65,52,201,22,49 
py OB, S252 yes Od, 32,281 ,32,49,32,68,532 
1540 DATA 52,32,65,32,201,32,49,22,68,32,68 
787,185,116,76,111,115,181,65,82,181,116,78 


7o2 

i5S5@ DATA 191,115,68,82,101,116,65,87,105,1 
oi, 1, 2,2, 2.7 .2.6,6.2,2,2,444 

1568 DATA 4,2 BF Dak gla D phe lets teh, 6) 150.2,4 


3 3 
PA. 422,451,514 
i578 DATA ee ee oe a 


Playing THE BRIDGE 


Set out the map on the table and place the TV set alongside it so that it can be 
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seen by both players. If you are using a joystick plug it in to its interface and 
place it where it can be reached by both players. 

The first two stages of the game are the deployment of the Allied forces 
and then the German forces. You do not use the computer for this. When 
both sides have deployed, load and run ‘Bridge’. The tape should then have 
‘Bridge D’as the nextitem to be loaded. The program loads its own data, so 
start the tape recorder (Play) as soon as you have keyed RUN and ENTER. 
With a Microdrive, the loading of data is automatic, provided you have 
‘Bridge’ and ‘Bridge D?’ on the same cartridge. 

The screen displays the turn number, the name of the force which has the 
move, and the current phase. Stop the tape recorder now. The computer 
then waits for a response from the player, using the joystick. The direction to 
move the joystick (or the key to press) is indicated on the screen. A ‘beep’ 
informs you that your response has been registered by the computer. There is 
no table for the Advance Phase so, when you have advanced all units you 
wish to move, use the joystick to indicate ‘Ready’. The program then passes 
to the FIRE POWER stage of Phase 2. If you do not wish to fire, indicate 
‘Skip’. This will take you to the next stage. If you indicate ‘Ready’, the column 
headings for the WEAPONS table are displayed. A ‘star’ flashes beside the 
top item on the list. Move the joystick forward or backward, to make the star 
move down or up the list, until it is level with the weapon the unit is to fire. 
Press the fire-button of the joystick to indicate that this is the option you have 
selected. The computer then displays the row headings of WEAPONS, the 
range of fire, in hex. Use the joystick to indicate this too. After a pause, you 
are asked to indicate modifiers for the FIRE PHASE table. Move the joystick 
to bring the flashing star level with the value of the modifier, then press the 
fire-button to register this. Repeat this for as many modifiers as you wish to 
register — their total is automatically calculated by the computer. When 
there are no more modifiers to register, bring the flashing star to ‘0’, and 
press the button. After a few seconds the result of combat is displayed. If you 
have more units to fire, move the joystick to the left to repeat the sequence 
above. When all have fired, indicate ‘Ready’. This takes you to the 
GRENADES table. If you do not want to throw grenades, indicate ‘Skip’ 
otherwise indicate ‘Ready’. The subsequent stages of the program are much 
as described above. The general pattern is: 


(1) Screen tells you which phase or stage you are at. 
(2) Indicate ‘Ready’ to use the computer for that phase; otherwise indicate 
‘Skip’ to go on to the next phase or stage. 
(3) After a result has been displayed, indicate ‘Repeat’ if you want to use the 
table again. 

The program continues in this way until, after the players have had ten 
turns each, the program ends. 
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NOTES FOR PROGRAMMERS 


How the program works 


The program is in two main sections: 


Isitialisation (lines 20 to 60): Line 20 protects the area of memory in which 
the table details are stored and randomises the random number generator. 
Line 39 loads data. Lines 49-60 define three functions used by the sub- 
coutines. FNd calculates the value stored in two successive bytes; this is used 
for reading addresses of tables (etc.) stored in memory. FNs simulates the 
throw ofa single die, in the range | toa. FNt simulates the throw of two dice, 
<2ch numbered | to 6. This function does not require an argument, so ais in 
fact a ‘dummy’ and does not affect the outcome of the throw. 


The playing loop: This loop (lines 70 to 320) is repeated twenty times, once 
*or each player-turn. 


The sequence is: 


7 Reads memory to find the turn number, and increments it. 

=0-90 Call subroutine PHASE to inform players that this is the Advance 
Phase. Then call WAIT to wait for response. 

190-160 Call PHASE to inform players that this is Fire/ Advance Phase, 
using the WEAPONS table. WAIT for response. Continue to line 170 if 
player indicates ‘skip’. Otherwise call 2TABLE to operate table 
WEAPONS and use the result of this to operate table FIRE POWER. 
RESULT displays the result of firing. WAIT for response, then repeat 
2TABLE if requested. 

170-230 Call PHASE to indicate Fire/Advance Phase, throwing 
grenades. The sequence is as above, except that READTABLE is used, to 
read the GRENADES table. 

246-316 PHASE indicates Close Combat Phase. Sequence as above. 

326 Loop is repeated unless there have been ten moves on each side. 

338 End of game. 


Functions 
FNd (line 49) calculates a value stored in two successive bytes of memory. 
Argument: the address of the first byte. 


FNs (line 59) simulates the throw of a single die in the range | to a. 
Argument: s, the upper end of the range. 


FNt (line 69) simulates the throw of two ordinary 6-sided dice. 
Argument: An agrument is required, because of syntax, but this isa dummy 
and does not affect the value returned by the function. 
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Subroutines 


The action of the subroutines are as follows: 


CONTROL (lines 1666-1816) what it does: reads the joystick or keyboard. 
Returns a string variable, 7$, with the following values: forward (north) = 
“k”; backward (south) = “m”; left (west) = “z”; right (east) = “x”; ‘fire’ 
button = “ ” (SPACE); joystick centred and ‘fire’ not pressed = “ ” (null 
string). The joystick or its interface will previously have been programmed 
to correspond to the keys indicated above. The corresponding commands 
may be entered from the keyboard by pressing the appropriate keys. 


PICK (lines 1620-1130) What it does: allows the player to select from a 
menu, using the joystick. 

Calling variable: c, the total number of options in the menu. 

Variable return: pick, the number of the chosen option. 

Other subroutines called: CONTROL, BEEP 


READTABLE (lines 1140-1506) What it does: reads a combat resolution 
table created by TABLEMAKER. It works in one of three modes: 

Q asks player to select column and row, or column only if row is to be 
diced. 

1, used when the result obtained by reading another table is to be used to 
select the column in the current table. 

2 as Mode 1, but selects row. 
Calling variables: n, the number of the table. 

m, the mode. 

c$, the code to be matched against column or row headings in Modes | 
or 2; make c$=“” when using Mode 9. 
Variable returned: row, col, the numbers of the row and column 
selected. 

r$, p$, the headings of the selected row and column. 

t$, the name of the table. 

dt, the value of the dice throw (if any). 

mdf, the total value of modifiers (if any). 

q$, the result code (e.g. W/P, PAN, OK) occurring in the selected 
row and column. 
Other subroutines called: FIND, PICK, FINDNO, MOD. 


2TABLE (lines 1516-154) What it does: Reads a table, then uses the result 
code to read a result from a second table. 
Calling variables: nl, 12, the numbers of the tables. 
m, the mode in which the second table is to be read. 
Variables returned: as for READTABLE. 
Other subroutine called: READTABLE. 


FIND (lines 1559-1616) What it does: matches a result code against row or 
column headings. 
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Calling variables: c$, the result code to be matched. 

fbase, the base address of the row or column headings. 
Variables returned: found, the number of the column or row with heading 
matching c$. 


MOD (lines 1629-1699) What it does: Asks the player to enter modifiers, 
which it totals. 

Calling variables: none. 

Variable returned: mdf. 

Other subroutine called: PICK. 


FINDNO (lines 1769-1856) What it does: matches the result of dice throw 
against row or column headings. Headings must consist of a single number, 
or a pair of numbers separated only by a slash (/). No text may follow 
the number. If nf is less than the lowest number, the lowest numbered 
heading is selected. If nf is greater than the highest number, the highest 
numbered heading is selected. 

Calling variables; nf, fbase, nl. 

Variable returned: found, the number of the row or column which has a 
heading equal to nf, or shows a range which includes nf. 


RESULT (lines 1860-1926) What it does: displays results obtained by using 
READTABLE or 2TABLE. 
Calling variables: col, row, p$, r$, dt, mdf, q$. 


WAIT (lines 1939-1979) What it does: waits for input from the joystick or 
keyboard before proceeding with the next phase or stage of the game. 
Calling variable: none. 

Variable returned: j$, indicates joystick or keyboard input: “m” = back; 
“k” = forward; “z” = left; “x” = right; “” (SPACE) = fire-button pressed. 
Other subroutines called: CONTROL. 


PHASE (lines 1989-293) What it does: displays turn number, phase name 
and number, and the name of the side to play. 

Calling variables: ph, a$, turn. 

Variables returned: none. 


Chapter Five 
Armies 


This chapter describes how to use ARMYMAKER. This is a WGU 
analogous to TABLEMAKER and operates in much the same way. It is 
used to make up a data file containing details of a single army. Up to four 
such armies can be brought together on the battlefield later, when you use 
DATASTORER. Although you will normally want to have only two armies 
fighting, there may be games in which more than this number is required. In 
particular, you may wish to enrol the civilian population of the area as a 
third ‘army’, which may have a significant influence over the fortunes of 
their uniformed counterparts. 

Each army, as set up by ARMYMAKER, consists of a number of units. 
The unit is equivalent to the single model soldier in miniature wargaming, or 
to the single counter on a board wargame. It is the unit which you pick up 
and move from one location to another. Whether the unit represents a 
corporal or a whole regiment depends upon the scenario of the game. 

Each army consists of several types of unit such as a leader (e.g. 
Napoleon), troops of cavalry, battalions of infantry or platoons of 
engineers. There may be different numbers of units of each type. There is (or 
was!) only one Napoleon, but there may be five or ten brigades of guards. 
When you are planning your army, begin by writing out a list of the different 
types of unit it comprises and how many units there are of each type. 

To simplify programming later, we shall take weapons that can be passed 
from one unit to another during the course of the game to be units in their 
own right. This applies particularly to weapons that can be captured and 
used by the enemy. For example, the machine-guns used in THE BRIDGE, 
are to be considered as two types of unit, LMG and MMG. In games on 
other scales or in other periods, a catapult, a tank or a cannon could be 
considered as a unit. 

ARMYMAKER not only stores details on the composition of the army, 
but information about the characteristics and status of each unit. There are 
details that apply (at the start of the game, at least) to all units of a given 
type. There are also details that apply to each unit, individually. 

Examples of features that apply to all units of a given type are morale, 
weapons skills, close combat skills, the type of weapon carried. Morale and 
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other features may become altered during the game, as will status, which 
might change from active to panicked, wounded or KIA. An example of a 
feature in which units differ from the outset are the initial location of the unit 
on the board or map. 


Using ARMYMAKER 


Before you load and run the program, prepare a written army list. The 
program first asks you if the file is to be saved to tape or drive: key ‘1’ or ‘2’ 
accordingly. If you select ‘drive’, place a cartridge in the Microdrive at this 
stage. It must not contain any files with the same name as you intend to give 
to the army. You are then asked to key in the details which apply to the 
army as a whole: 


Its name (up to nine characters, though many of the routines display 
only the first 6 of these.) 

How many types of unit (up to sixteen types) 

The name to be given to each type, maximum seven characters 


Examples are ‘ROMMEL’, ‘LT.INF.’, ‘“SAPPER’. Note that the names of 
each type are not saved to tape or drive. Therefore keep your written list for 
use during the game. If you havea printer attached, the program prints outa 
neat army list, including the names of types of unit, at the end. 

After you have confirmed that details entered so far are correct by keying 
‘y’ (key ‘n’ and enter them again if they are not), you are asked for details 
that refer to all units of a given type: 


How many of that type? 
Whether their starting positions on the map are to be specified. 


How many ratings? These are numerical ratings for various characteristics, 
for example, morale or weapons skills. Enter any number between | and 5. 
Even if you do not require any ratings it is best to enter ‘1’. Entering ‘0’ saves 
two bytes of memory (see Fig. 7a) but many of the subroutines are not 
designed to accept data stored with no ratings. So enter ‘0’ only if saving 
memory is imperative and you are prepared to write your own subroutines. 


The names of the ratings (six characters), e.g. “MORALE’, *WPNSKL’. As 
with unit types, the names of ratings are used only during this program and 
are not saved. Keep your written list or the printed one. Ratings are given 
values on a scale of 0 to 9. It is possible to use two or more ratings to 
represent numbers greater than 9. For example you might specify three 
ratings to represent a 3-digit number. This could represent the strength 
(number of men) of a unit on a scale from 0 to 999. If you do not require 
ratings, but have entered ‘1’, as recommended above, key in a dummy name 
(e.g. ‘NIL’) for this rating. 


Whether their initial posture is to be specified. In certain wargames units 
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begin the game standing, kneeling or in other postures which may change 
later in the game. 


Whether their initial status is to be specified. In this program, status refers to 
whether the units are to be active or in reserve at the beginning of the game. 


Specified other features. You may wish to be able to specify features other 
than those provided for above. For example, in some games units go beserk. 
This feature can be entered as one of the two ‘other’ features specifiable for 
each unit. Of course you need not say which units are beserk at the beginning 
of the game. Probably none of them are. But specifying that this state is a 
possibility means that memory space is set aside for use during the game to 
register this feature for any unit. Names of the features are not saved. Keepa 
list! 


If you elect not to specify features such as initial status or posture, you will 
not be asked to enter details about these later in the program. This saves time 
for you only have to key in details that you want to specify. For example, if 
some units are to be active at the start of the game, while others are to be in 
reserve, you must elect to specify initial status. Later you will be asked to 
specify the initial status of each unit. If all units are to be active, elect not to 
specify initial status, and all units will be automatically started in active 
status. 

After you have keyed in the details above, you are again asked to confirm 
if all is correct. 

Next, for each type of unit, you are asked to key in the values for the 
different ratings (or ‘0’ for dummy ratings such as ‘NIL’). Every unit of a given 
type begins the game with ratings of the same value, though these might change 
during the game itself. If you have, forexample, infantry which are veterans, 
average, and novices, with different weapons skill (as in THE BRIDGE) 
each kind of infantry must have been set up as a different type. Each type of 
infantry unit is given a different rating for weapons skill. 

Finally the program runs through every unit, asking you to key in the 
details that are to be specified from the beginning of the game. For each unit, 
the screen displays its serial number and its type and the ratings for that type. 
You are then asked to key in details for individual units. Which details you 
are asked for depends on which initial conditions you have elected to 
specify, as explained above. As you complete each unit, the details you have 
just keyed in are redisplayed and you are asked to confirm that they are 
correct. When you are asked about initial posture ‘Standing’, ‘Kneeling’, 
‘Prone’, ‘Other’ are specified. These terms apply only to infantry. If you have 
other kinds of unit you can adopt your own system. For example, in an 
aerial wargame you could devise another scheme such as; | = ready for take- 
off; 2 = taking off; 3 = airborne; 4 = landing. There is a lot of flexibility in 
this program, allowing you to adapt it to a wide variety of wargames. 
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When all details are entered, the program continues in the same way as 
TABLEMAKER. The details are saved to tape or drive and you have the 
opportunity to take a backup copy. Finally you have the option of a 
printout of the army list. Figure 13 shows a printout of the Allied army for 


THE BRIDGE. 
Arcee list: GLLIES 
Ma. of types af uni 
Tig =: 
i = 6Sf Zounits ( 
2 CF 2 units ( 
So PT 5S units ¢ 
& FTE: EB umits ( 
5 FRE £ units ( 
5 Lee Bounits ¢ 
ZF MME J umits ¢ 
Totel, 24 units 
Retinas ire: 
SET WPNSK=5 ¢ 
Cee WPENEK=2 2 
PTEL WENSK=Z © 
PES WENSK=s C 
FRE WENSK=2 OCB! 
LHE WONSK=S CCB 
MME WPEMSK=HS CCE 
Initial stzius of é€ 
lingi Ll @etive Stand 
tinidt B Active Stand 
it 3B Active Stand 
it 4 Getive Siend 
£ S Active Stind 
rt 6&6 Active Stend 
it 7 Active Sterd 
it &@ Active Stand 
L 2 Active Stend 
it if Active Stand 
to 414 ive Stand 
t Le v2 Stand 
e 2S ve Stand 
1 14 we Stand 
t #45 ive Ztlene 
Le PVE Btend 
i? ive tend 
26 ive fiend 
: 15 ive tend 
inzgit 22 ive Stend 


7 

1 tia 1? 

2 to 3) 

4 ta @ } 

3 te 13 3 
14 to if ) 
15 ia it } 
264 tio Se } 
= =e 
=f Sh. 
=5 ect 
git =: 
=o =o 
mite mag 
= Si =k: 
=) = 
= =Z 


ho unit: 


Fig. 13. Typical printout of army list. 


How ARMYMAKER works 


The listing of ARMYMAKER is: 


1@ REM ** ARMYMAKER x 


28 LET ather=@: 


LET c=: 


LET sp=@: LET p= 
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@: LET pst=@: LET m=@: LET i=@: LET d= 

2G LET m#="1) TAFE 2) DRIVE": LET 1=1: LE 
T u=2: GO SUB 172@: REM SELNUM 

4@ LET td=number: DIM #£#(1,9) 

S@ CLS : INFUT “ Army name "3f#(1,1 TO 9) 

6@ LET o#=f#(1) 

78 LET m#="Types of units": LET l=1: LET 
u=ié: GO SUB 1728: REM SELNUM 

BA LET types=number: DIM t#(types,7): DIM 


c (types) 

$@ CLS : FOR j=i TO types 

19@ PRINT " Name of unit type No."s35" "35 

INFUT 3t2¢3): PRINT t#(35) 

11@ NEXT 3 

120 LET m#="Al1 correct?": GO SUB 1745@: RE 
Moyn 

123@ IF bs="n" THEN GO TO 98 

148 CLS 


iS@ FOR 3j=1 TO types: FRINT " How many "st 
$(535" (type "sis" ?7"s 

168 INFUT n#: PRINT " "sne 

17@ LET n=VAL n#: IF ni<@ THEN GO TO 158 
18@ LET ctj)d=n: LET c=ctn: NEXT j 

1928 LET m#="Specified starting positions?" 
+CHR# 12: GO SUB 176@: REM yn 

282 IF b#="y" THEN LET sp=-i 

21@ PRINT : LET m#="Specified initial stat 
us?": GO SUE 1760: REM yn 

228 IF b#="y" THEN LET p=-1 

2238 LET m#="How many ratings?": LET 1=@: L 
ET u=S: GO SUB 1728: REM SELNUM 

248 LET d=numbers: IF d=@ THEN GO TO 298 
256 CLS +: FRINT " Descriptions of ratings: 
268 DIM r#(d,5): FOR j=1 TO d 

270 PRINT " Rating "sij3" “gs: INPUT r#(j): 
PRINT r#(j) 

268 NEXT 3 

298 CLS : LET m#="Specified initial postur 
e?": GO SUB 176@: REM yn 

380 IF b#="y" THEN LET pst=-1 

218 LET m#="Specified other features?": GO 
SUB 17468: REM yn 

326 IF be="y" THEN LET other=-1 
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238 IF other=8 THEN 60 TO 296 

24@ DIM oF (2) 

3568 FRINT =: FOR j=i1 TO 2 

366 PRINT “" Feature “sis" "ss 

278 INFUT of (3): PRINT of( 3) 

238@ NEXT j 

39@ CLS : PRINT “Details so far:" 

40@ IF td=i THEN FRINT "Tape system" 

41@ IF td=2 THEN PRINT "Drive system” 

42@ FRINT “Army name: “soe 

428 FOR j=i TO types: FRINT t#(j)}3" "“set3) 
: NEXT j 

440 FRINT "Total units: "sec 

45@ IF sp=-1 THEN FRINT "Specified starti 
ng positions” 

468 IF p=-i THEN FRINT “Specified initial 
status" 

47@ IF d=@ THEN GO TO 588 

468 PRINT “Ratings for:" 

49@ FOR j=1 TO d: FRINT r¥(j): NEXT j 

3@@ IF pst=-1 THEN PRINT "Specified initi 
al posture” 

31i@ IF other=-i THEN FOR j=i TO 2: FRINT 
oF(j)3;" Specified": NEXT j 

s2@ LET m#="All correct?” 

328 GO SUB 1768: REM yn 

548 IF b#="n" THEN GO TO 28 

so@ IF sp=-1i THEN DIM m(c): DIM i (c) 

566 DIM pic) 

37@ IF d2@ THEN DIM d(types,d) 

384 IF d=@ THEN GO TO 788 

79@ FOR t=1 TO types 

60@ CLS : PRINT " Type "sts" “st#(t) 

61@ PRINT “ Enter ratings (®-9)" 

626 FOR r=1 TO d 

630 PRINT " "srt(r)s" = "5 

64@ INFUT dt(t,ro: PRINT dtt,r) 

6538 IF dtt.r)2@ OR dit.r>}29 THEN GO TO 6&3 


66@ NEXT r 
678 LET m#="Al1l correct?": GO SUE 176@: RE 
Moyn 


686 IF be="n" THEN 60 TO 680 
698 NEXT t 
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766 LET firstu=i 

71@ FOR t=1 TO types 

726 FOR u=firstu TO firstutc(t)-1 

726 CLS : PRINT "Unit No. “sui", type “sts 


vw Bete tt) 

748 IF d=@ THEN GO TO 766 

7350 FOR r=1 TO d: PRINT r#(ro3s" = "sdtt,r) 
: NEXT r 


766 IF sp=@ THEN GO TO 798 

776 INFUT “Starting row "sm(u) 

7BO INFUT “Starting column “si (u) 

796 IF p=@ THEN GO TO 82@ 

BO@ INPUT “Active or reserve (a/r)?":et 
81@ IF et<>"a" AND eFf<>"r" THEN 60 TO 8@e 
826 IF et="r" THEN LET ptud=1 

83@ IF pst=@ THEN GO TO 87@ 

640 FRINT "Stand Kneel Frone Other": INPUT 

"1 to 4"sps 

656 LET pt=VAL p#: IF pt«zi OR pt?4 THEN G 
0 TO 848 

64@ LET plud=p(u)+16* (pt—-1) 

676 IF other=@8 THEN GO TO 9308 

88@ FOR 3j=1 TO 2 

898 PRINT =: LET m#=o0#(]j) 

700 GO SUB 1768: REM YN 

91@ IF be="v" THEN LET pCu)d=p(u)d+3#64 
9208 NEXT j 

924 CLS : PRINT "Details of unit No. "su 
94@ PRINT "Description: "st$(t) 

9508 IF sp=@ THEN GO TO 9378 

S60 PRINT "Starts at row "smtud3", Column 
"sa Cu) 

978 IF p=8 THEN GO TO 10808 

96@ IF ptul/S=INT (ptud/2) THEN FRINT "Ac 
tive” 

990 IF ptud/222INT (ptui/2) THEN FRINT "I 
n reserve" 

16608 IF d=@ THEN GO TO 1628 

1410 FOR r=1 TO d: FRINT r¥# rds" = "sdit,r) 
: NEXT r 

1@26 IF pst=@ THEN 60 TO 18708 

1@2@ LET sbit=INT (ptu)/16)-INT (plu) /64)%4 
: IF sbit=@ THEN FRINT "Standing" 

164@ IF sbit=i THEN FRINT “Kneeling” 
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18@5@ IF sbit=2 THEN PRINT "Frone” 

196@ IF sbit=2 THEN FRINT "Other posture" 
1@7@ IF other=@ THEN GO TG 1188 

i@8@ FOR j=1 TO 2: LET sbit=ptu) AND (3*64) 
=: IF sbit?>@ THEN PRINT of(]3) 

i@96 NEXT j 

1166 LET m#="All correct?” 

111@ GO SUB 1768: REM yn 

11i2@ IF 6#="n" THEN 60 TO 728 

1i2@ NEXT u 

1146 LET firstu=firstutc(t) 

115@ NEXT t 

1168 LET nbytes=ii+4*c: IF d+=@ THEN LET n 
bytes=nbytest+2*c 

1178 CLS =: FRINT " Army list requires “s;nby 
tes;" bytes" 

1188 PRINT “ or “snbytest+4*c3" bytes for in 
dependent action.” 

1198 DIM H¢tS): LET h(1i)=types: LET h(2)=c: 
LET htSd=d: LET hf(4)=sp: LET h(5)=other 
1208 IF td=i1 THEN SAVE g#+"1" DATA HO) 
121@ IF td=2 THEN SAVE *"m"sisg#+"1" DATA 
ho) 

i220 IF td=i THEN SAVE g#+"2" DATA c() 
1226 IF td=2 THEN SAVE #*"m"s1:g#+"2" DATA 
c() 

124@ IF sp=@ THEN GO TO 1298 

125@ IF td=1 THEN SAVE g#+"3" DATA m() 
1260 IF td=2 THEN SAVE #"m"s3;1i:g#+"=S" DATA 
m() 

127@ IF td=1 THEN SAVE g#+"4" DATA i 0) 
1288 IF td=2 THEN SAVE *"m"51i3g#+"4" DATA 
1) 

1298 IF td=1 THEN SAVE g#+"5" DATA p() 
120@ IF td=2 THEN SAVE *"m"313g%+"5S" DATA 
po) 

i310 IF d=@ THEN GO TO 1348 

226 IF td=1 THEN SAVE g#+"6" DATA d) 
1320 IF td=2 THEN SAVE *"m"3isg#+"6" DATA 
d() 

1346 LET m#="BRackup?": GO SUB 176@: REM yn 
135@ IF b#="y" THEN GO TO 1288 

136@ PRINT =: LET m@="Printout?": GO SUB 176 
@: REM yn 
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127@ CLS : PRINT ‘’: IF b#="n" THEN FRINT 

"“Sarmymaker finished": STOP 

i38@ LFRINT “Army list: "sgt 

1394 LFRINT "No. of types of unit: "“stypes 

146@ LPRINT "“Types:” 

141@ LET firstu=1 

1428 FOR j=1 TO types 

142@ LPRINT js" “st#¥Cgj)s" “so jes" units ( 


144@ LFRINT firstu:" to “sfirstutc(j)-i;" ) 
"s LET firstu=firstutc(j): NEXT j 

1458 LFRINT "Total, “s3c3" units” 

i146@ IF d=8@ THEN GO TO 1580 

147@ LPRINT “Ratings are:" 

148@ FOR j=1 TO types: LFRINT t#(j)3" "gs: F 

OR r=1 TO d 

1490 LFRINT rtrd s"="sdlg,yr)3" "ss NEXT rs 

LFRINT : NEXT j 

1586 IF sp=@ THEN GO TO 1538 

i514 LFRINT "Initial positions are:” 

1520 FOR j=1 TO c: LFRINT "Unit "gijs" - row 
"sm€j)s" col “si€ji}:s NEXT j 

i526 LFRINT “Initial status of each unit:" 

1546 FOR 3=1 TOc 

iSS@ LFRINT "Unit "sis 

1568 IF ptj) /2=INT (p(3)/2) THEN LPRINT " 

Active "; 

1570 IF ptj)/2e>INT (pj) /2) THEN LFRINT " 

Reserve "3; 

158@ LET sbit=INT (p(j)}/16)-INT (pj) /64) #4 

: IF sbit=@ THEN LPRINT "Stand “"; 

1590 IF sbit=1 THEN LFRINT "Kneel " 

1688 IF sbit=2 THEN LFRINT "Prone "; 

16180 IF sbit=3 THEN LFPRINT “Other "; 

1626 LET sbit=INT (p(3j)/64)-INT (p¢j)/128)% 

1620 IF sbit=1 THEN LFRINT of(1)5" "3; 

1648 IF sbit=@ THEN LPRINT " He 

1650 IF p(j)2127 THEN LFRINT of(2) 

166@ IF ptj)*i26 THEN LFRINT “" 

1678 NEXT j 

1688 FRINT : LET m#="Repeat printout?": GO 

SUB 176@: REM YN 
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1698 IF be="y" THEN GO TO 1388 

17@@ CLS : FRINT ’’"Armymaker finished” 
171@ STOF 

1726 CLS =: FRINT °°" “smés" ("sds" to “sus” 
"ss: REM SELNUM x 

1738 INPUT " "sn: IF CODE n#<48 OR CODE nt 
>57 THEN GO TO 17208 

1740 LET number=VAL n#: IF number<1 OR numb 
er>u THEN GO TO 1728 

i758 RETURN 

1760 FRINT més" (y/n)d "ss: REM yn *##* 

177@ INPUT b#; 

1780 IF b#er"y" AND b#<>"n" THEN GO TO 177 
B 

1798 RETURN 


Lines 1369 to 1699 may be omitted if a printer is not to be used. 
The action of the program is: 


20 Initialise variables. 

30-40 Tape or drive selected. 

59-139 Entering and confirming army name, number of types of unit, 
name of each type. 

149-549 Entering and confirming numbers of units of each type, which 
features are to be initially specified, number and names of ratings and 
other special features. 

559-578 Setting up arrays to hold unit details. 

580-699 Entering and confirming values of ratings for each type of unit. 

790-1158 Entering and confirming details of each unit. 

1168-1188 Display number of bytes required. 

1199-1356 Saving to tape or drive. 

1369-1716 Printout. 

1729-1799 Subroutines (see TABLEMAKER). 


ARMYMAKER produces up to six separate files for each table. These are 
automatically given the name of the army, followed by a digit (1-6) to 
distinguish them from each other, forexample,‘Allied 1’‘Allied 2’, etc. 
The data contained in each file is: 


File 1: rypes (no. of types of unit), c (total no. of units in the army), d(no. of 
ratings), sp, other. 

File 2: the c array (no. of units of each type). 

File 3: the m array (initial row positions for each unit). 

File 4: the 7 array (initial column positions for each unit). 
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File 5: the p array (initial status for each unit).* 
File 6: the d array (initial rating values for each type). 


Files 1, 2 and 5 are always saved. Files 3 and 4 are saved if starting positions 
have been specified. File 6 is saved if units are given ratings. 


* The values in this array hold information in compacted form (see Fig. 8). 


Chapter Six 
Mapmaker 


This is the last of the WGUs to be described. The program allows alleight of 
the Spectrum’s colours to be used in the map. By making some of them 
‘bright’ as well as normal, we are able to have up to eleven colours for map- 
making. Users will be aware that the border between certain combinations 
of colours appears fuzzy on the screen. This is rarely a problem with the 
maps produced with this program, for they have a bold design. They are 
easily read from the far side of the wargames table. The map presents a view 
of the terrain with about the same degree of resolution as that which would 
be obtained by a commander overlooking a battlefield. Provided that there 
was no fog or excessive smoke, he would be able to see the rough lie of the 
land, and note where his troops were stationed. Although he could not 
wholly see any river or road, he would be able to make out their paths by 
noting slopes, and the positions of hedges or walls. A village in the distance 
would be perceived as a cluster of buildings. How many buildings? What 
types of buildings? What is the name of the village? To answer questions 
such as these, he would consult the detailed map of the area which he holds 
in his hand. The maps produced by MAPMAKER are the equivalent of the 
commander’s view of the battlefield. They are perfectly adequate for 
planning and executing tactics, and for observing the disposition of the 
enemy. For detailed information not shown on the screen, consult the map 
which was used when creating the screen map with MAPMAKER (e.g. the 
map of Fig. 2). Another source of detailed information, particularly details 
of units displayed on the map, are on the bottom three screen lines. The 
wargames programs make great use of this area for keeping players in touch 
with the progress of the battle. Since we shall refer to this area many times 
from now on, we will call it BOS (bottom of screen). 

The storage of terrain details is extremely economical. Only one byte is 
required for each hex of the map. Thus the map for THE BRIDGE requires 
only 1000 bytes, which is less than | kilobyte. This stores all features of the 
terrain including altitude. 


Map format 


The map is based on hexes. This makes it easy to key in details of any map 
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that is already drawn on hexes. Plotting hexagonal areas of different colours 
would require complicated programming and would be slow. Instead we 
plot the map in squares but with alternate columns of squares staggered bya 
‘half-square’, as shown in Fig. 14. On the screen the difference in appearance 
between hexes and staggered squares is very slight. It is very easy to match 
squares on the screen map against hexes on a printed map. The arrows (Fig. 
14) indicate the allowed movement of units from one square to the next. 
This is exactly the same pattern of movement as is allowed on a hex map. 
Thus, when playing a wargame which is based ona printed map (e.g. any of 
the four games presented in this book), map details can be entered very 
easily. Hexes on the printed map and squares on the screen correspond so 
closely that in future we shall refer to them both as hexes, even though the 
screen version is not hexagonal in shape. 


Map columns Top of screen 
1 2 3 4 ie all 


columns 


Fig. 14. Hexes on the map and ‘hexes’ on the screen. Arrows indicate the 
moves permitted from the hex at Column 2, Row 2. The dotted lines indicate 
the graphics blocks of the display. 


Hexes on printed maps and on the screen map are identified by two 
figures or ‘co-ordinates’. These are the numbers of the column and of the 
row. The ‘co-ordinates’ of the hex in which the cursor is located are normally 
displayed at BOS. These figures may be used also by those who are using the 
computer as an aid to wargaming with models. The co-ordinate figures, 
multiplied by a suitable scale factor, may be used to determine the correct 
position of features of the terrain, or of units with respect to, say, the 
‘western’ and ‘northern’ edges of the table. The convention adopted for 
mapping is that woods, buildings and other terrain features fill the whole of 
the hex that they occur in. This reflects the actuality of play, for movement 
allowances and other factors operate over the whole of the hex. In those 
games in which the line of sight (LOS) has to be determined with reference to 
the exact extent of a building, for example, use the printed map to decide 
precisely if the LOS exists. 

Displaying each hex wholly in one colour creates no problems except 
where a map feature runs along a hex side. A frequently occurring example 
of this is when a river runs along a series of hex sides. Crossing a river hex 
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side may not be allowed or may require the expenditure of additional 
movement points. Plotting hex sides in different colours would add to both 
the complexity of programming, and to the amount of memory required. 
This is avoided by the convention we have adopted, as explained below. 

A hex occupies four graphics blocks on the screen (Fig. 14). When an 
army unit is present in that hex, its symbol is a single block plotted in the 
north-west quarter of the hex. This has the advantage that the symbol does 
not obscure the terrain colour of the hex. Where a river runs along a hex 
side, the hex to the west or north is coloured as if it were wholly river (Fig. 
15). The same applies to other hex side features, such as a cliff edge. A unit 
which Is to the north or west of the river may be plotted on such a river hex. 
It is not considered to be in the river, but on the north or west bank. Possibly 
it is intending to cross the river. If the rules allow it to cross, it may move 
from hex 1022 to hex 1122 (Fig. 15) and expend the extra movement points 
required for crossing. Moving from 1022 to 0922 does not involve crossing 
the river and so no extra movement points are required. To resolve any 
queries on those few occasions in which the exact location of the unit may 
not be clear, consult the detailed map. 


Map columns 
8 9 10 11 
20 


21 
Map rows 


22 


23 


24 


Open ground hex River hex 


Fig. 15. Unit on the west bank of a river. 


Since roads and rivers are plotted as full hexes of colour, the hex itself 
shows nothing to indicate what type of terrain the road, or river is passing 
through. This is usually obvious from the colour of adjacent hexes. The 
nature of the basic terrain through which the road or river is passing in each 
hex is, however, stored in memory. This makes it possible to calculate 
movement costs for units which are moving across or into such a hex. 
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Using MAPMAKER 


Before running the program, obtain or draw a map of the terrain. This can 
be based on hexes or on staggered squares. If you are starting from a sketch 
map for a table model terrain, draw a grid of squares over it, in pencil. This 
makes it ready for transferring the details of each square to the computer. 
The smallest map the program allows has 10 rows and 16 columns. A map 
may have up to 50 rows and 50 columns. However, such a map requires 
about 2.5 kilobytes to store. Most wargames can be played on maps with 
fewer rows and columns. Number the rows of hexes or squares from north 
to south, beginning with row 1. Number the columns from west to east, 
beginning with column 1. 

The program is intended for use with a joystick, or from the keyboard. If 
you are intending to use a joystick, plug itin, then load and run the program. 

The program first asks whether the map file is to be saved to tape or to 
drive. Type ‘I’ or ‘2’ accordingly. Place the cartridge in the drive. It should 
not have on ita file of the same name as you intend to give to the map. You 
are next asked how many rows and columns the map is to have. Next a 
numbered list of colours is displayed. You are asked to select which colour 
is to be used for plotting each of the following types of terrain: 


(1) OPEN ground 

(2) BROKEN ground (this includes rubble, demolished buildings, etc.) 

(3) SCRUB 

(4) WOODS 

(5) WATER (stream, river, lake, sea) 

(6) ROAD 

(7) RAIL 

(8) MARSH 

(9) TOWN (depending on scale, a ‘town’ hex may represent a single 
building) 


You may allocate the same colour to different features if you wish. If your 
map has a feature which is not in this list, it can still be allocated a colour. 
For example, if your map has no railways, but has a feature not listed above, 
such as a national boundary, or a cliff edge, consider terrain type 7 to be the 
feature and allocate it a colour. Now you are asked to indicate the ‘main 
terrain type’ by typing in the corresponding number. When you begin to plot 
the map later in the program, the whole area will be set to this type. This 
saves time, for you need then plot only those areas which are not of the main 
type. 

The program provides a simple way of indicating altitude, which is 
suitable for most wargames. Each hex can be at one of four ‘levels’. The 
levels are numbered from 0 to 3, with 0 being the lowest. The greater part of 
the area will usually be at level 0. All hexes are taken to be at this level unless 
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otherwise specified when the map is made. If all hexes in the map are at the 
same level, reply ‘n’ to the question ‘More than one level”. 

Now mapmaking begins. This is controlled by the joystick or the 
keyboard. The general principle is to manipulate the joystick to direct the 
cursor around the screen. Press the ‘fire’ button to register your instructions, 
as will be explained below. 

The screen clears to white and then gradually changes to the colour of the 
main terrain type. The top and bottom edges are zig-zagged, corresponding 
to the staggered column of hexes. A list of the terrain types is displayed at 
BOS. At the top left of the screen, you will see the cursor, a graphics symbol, 
flashing steadily. It is the same as the symbol on key 6. Pull the joystick back 
to make the cursor move down the screen. Push the joystick forward to 
make the cursor move up. Push it to right or left for sideways movement of 
the cursor. As you move the joystick, you will see two changing numbers at 
the bottom right corner of this area. These indicate the column and row 
of the hex that the cursor is positioned in. Note that, as the cursor moves, the 
numbers in BOS always indicate its position or ‘co-ordinates’. If you move 
the cursor off the left side of the screen it reappears on the right. Similarly it 
can be moved off the right side, the top and the bottom. If you are using the 
keyboard instead of a joystick, use the ‘z’, ‘x’, ‘m’ and ‘k’ keys for direction, 
and the SPACE key for ‘fire’. 

The next thing is to decide which type of terrain you wish to plot first. You 
might choose to plot the woods. Push the joystick forward, moving the 
cursor down into the BOS. Push it sideways to bring it on to the word 
‘Woods’. Then press the fire-button. Hold it until you hear a ‘beep’ from the 
computer’s loudspeaker. This indicates that the command has been 
registered. From now on, until you issue a different command, the cursor is 
used for plotting hexes in the colour you have allocated for woods. Note that 
‘water’ is displayed as Water/S. For rivers and streams position the cursor 
anywhere over the word ‘Water’, for sea and lake place it over the ‘S’. 

You may have noticed that the cursor travels horizontally ina straight line 
when you direct it to right or left. It does not zig-zag up or down as it passes 
through the staggered column of hexes. Instead it passes through the upper 
or lower halves of the hexes, according to how they are staggered (Fig. 16). 
To make it plot a hex in colour, move the cursor to the hex, watching the 
numbers in BOS to make sure it is in the correct hex. For plotting a colour, 
the cursor must be on the left side of the hex, as shown in the figure. You can 
tell whether it is on the left or right of the hex by looking at the zig-zag edges 
at the top and bottom of the map. Now press the ‘fire’ button. After a 
moment the hex changes to the required colour. You can move all over the 
screen plotting hexes in this colour. When you want to plot another type of 
terrain, move the cursor over its name in BOS, press the button and proceed 
with the plotting. If you colour a hex by mistake, you can change it to any 
other colour. Go to BOS and select what type of terrain you want to change 
it to. Note that certain terrain colours will not change unless they are first 
changed to ‘Open’. 


82 Spectrum Wargaming 


Cursor 


Fig. 16. The paths of the cursor as it scans across the screen. 


While you are plotting colours, you can also plot the level of each hex. A 
hex at zero level does not need special attention. The program takes it to bea 
zero level unless instructed otherwise. To plot the levels, position the cursor 
in the right-hand half of the hex. Press and hold down the fire-button. You 
will see the figures ‘0’, ‘I’, ‘2’ and ‘3’ appear in rapid succession at the position 
of the cursor. The sequence is repeated indefinitely. Release the button when 
the correct figure is showing. 

The first display of the map shows only the first sixteen columns and the 
first ten rows. It is best to complete this section before going on to plot the 
other sections. After you have finished plotting the first section, check it 
carefully against the original map. Any incorrect hex can be changed in 
colour, by selecting the terrain type from BOS and replotting it. Incorrect 
levels can be changed by locating the cursor over the incorrect value and 
holding the button down until the right value shows. You are now ready to 
continue with other sections of the map. 

You may already have noticed that whenever the cursor is moved into 
BOS, the figures at the bottom right corner are placed by letters 
‘NSEW F’. These are for use when changing to another area of the 
map, or when plotting is finished. If you want to plot an area to the east of 
the area you have just worked on, position the cursor over the ‘E’ and press 
the fire-button. The screen clears and the new map area reappears. This 
happens much more slowly than when the corresponding machine code 
display routine is used in the wargames programs. The new area includes 
part of the old area, so that you can easily find your bearings and continue to 
plot features that overlapped the edge of the previous area. The new area is 
normally ten columns to the right (east) of the previous area. If the map is 36 
columns wide, for example, you first see columns | to 16, then columns 11 to 
26 and finally columns 21 to 36. With a map only 33 columns wide, the final 
section would show columns 18 to 33 (i.e. the eastern 16 columns). A similar 
system applies as you move north or south, except that the display moves up 
or down six rows each time. 

When you move the cursor into the map area, the figures displayed in 
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BOS are the co-ordinates of the cursor on the map asa whole, not the screen 
co-ordinates. This makes it easy for you to relate the cursor position to the 
rows and columns of hexes on the printed or hand-drawn map. You may 
move freely over the whole map area plotting features on it as before, or 
return to previously displayed areas to make changes if necessary. When all 
is as it should be, move the cursor over the ‘F’ at the extreme right of 
BOS. Press the fire-button. The screen clears and the program takes you 
through routines for saving and (if required) printing out the map. These 
follow the same sequence as in the other WGUs. Fig. 17 is a printout of the 
map for INVASION 1066. The map is printed in two versions. The first 
shows the terrain types, each being represented by a letter. Open ground is 
‘A’, while ‘D’ represents a wood hex. The road hexes ‘I’ can readily be 
distinguished near the top left; the road is represented by ‘L’ where it passes 
through a wood hex. The second map shows the levels of each hex, ranging 
from 0 to 3. 


How MAPMAKER works 


The arrays and variables are listed in Appendix C. 
The listing of MAPMAKER is: 


19 REM #* MAPMAKER ** 
28 CLEAR 59979: FOR j=5998@ TO S9998: REA 
Dod: FOKE j,d: NEXT j 
22 DEF FN atx,y)=USR 59988 
40 LET h=22528: BORDER 7: FAFER 7: INE @: 
BRIGHT @ 
5@ LET m#="i) TAFE 2) DRIVE": LET 1l=1: LE 
T u=2: GO SUB 126@: REM SELNUM 
60 LET td=number: DIM 4#(1,9) 
7@ CLS : INFUT " Map name"3;f#(1,1 TO 9) 
8@ LET a#t=f2(1) 
98 LET m#="How many rows?": LET 1=1@: LET 
u=S8: GO SUB 12368: REM SELNUM 
168 LET nrows=number : LET lwr=nrows-9 
116 LET m#="How many columns?": LET 1=16: 
LET u=S@: GO SUB 136@: REM SELNUM 
i120 LET ncols=number: LET rgqt=ncols-15 
12@ DIM m(nrows+i,ncols): DIM c(i6): DIM t 
$(9,7) 
148 FOR j=i TO 9: READ t#(5): NEXT 3 
15@ CLS : FRINT "@ = Black","7 = White"’"1 
= Blue","8 = Dark green”’"2 = Red","9 = Da 
rk cyan" ’"2 = Magenta”","180 = Buff" 
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ié@ PRINT "4 = Green","ii1 = Grey"‘'"S = Cya 
n”’,"6 = Yellow" 

17@ PRINT ‘"Select colours for"’ 

18@ FOR j=1 TO 9: PRINT 33" “st#j)3 

196 INFUT c#: IF CODE c#<47 GR CODE c#258 
THEN GO TO 198 

200 LET c=VAL c#: IF c<@ OR c2ii THEN GO 
TO 198 

210 PRINT c: LET c=c*#8+64: IF c?i2@ THEN 
LET c=c-96 
228 IF jt5 THEN LET c(j)=c 
23@ IF j=5 THEN FOR k=S TO 8S: LET c(k)=c: 
NEXT ks LET c(itd=c 
248 IF j=6 THEN FOR k=9 TO if: LET c(k)=c 
NEXT k 
258 IF j26 THEN LET c(j+7)=c 
268 NEXT j 
278 PRINT "Main terrain type (1-5) 7": INF 
UT m+ 

2B@ IF CODE m#=47 OR CODE m#258 THEN GO T 
0 278 

2908 LET type=VAL m#: IF type<1 OR type+s T 
HEN GO TO 278 

300 LET beg=c(type): IF type=S THEN LET t 
ype=13 

21@ LET terr=type-i 

220 LET m#="All correct?": GO SUB 1416: RE 
M YN 

2238 IF b#="n" THEN GO TO 158 

240 CLS : LET m#="More than one level ?": G 
O SUB 141@: REM YN 

258 LET level=@: IF b#="y" THEN LET level 
=—1 

366 CLS : FRINT “Storing data” 

2=7@ FOR j=1 TO nrows: FOR k=i TO ncols: LE 
T m(j,k)=terr:s NEXT k: NEXT j 

286 LET xc=@: LET yco=is LET xn=@: LET yn=1 
: LET left=i: LET upper=i: LET xm=left: LET 
ym=upper 

=97@8 GO SUB 147@: REM SCRMAP 

4@@ RESTORE 146@: FOR j=0 TO 4 

41@ READ d#: FRINT #1,AT @,j3*5:d%: NEXT j 

28 FOR j=@ TO 3: READ d#: PRINT #1,AT 1,3 
*6:0$3: NEXT j 
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4236 LET hl=ht+yc#S2+xc 

440 LET g#=SCREENS (yc,xc): LET att=FEEK h 
t 

S@ BRIGHT @: IF FN atatt,64)=54 THEN BRI 
GHT 1 

466 IF ycoi22 THEN PRINT AT yce,xc; FAFPER 8 
a Hii He 
5 Ls 

47@ IF yorSi THEN FRINT #13AT yo-Z22,xc3 F 
AFER 8; "" "5 

480 LET j#=INKEYS 

496 IF j#=" " THEN GO TO 648 

5@@ IF j¢="m" AND you 22 THEN LET yn=yct2 
5iQ IF j#="m" AND yo?2@ THEN LET yn=yctl: 
IF yn?32 THEN LET yn=1 

52@ IF 3$="k" AND yo 22 THEN LET yn=yc-2: 
IF yn<i THEN LET yn=22 

S36 IF j#="k" AND yo?21 THEN LET yn=yc-i 
54@ IF j#="2=" THEN LET xn=xc—i: IF xn<v@ T 
HEN LET xn=2 

556 IF j#="%" THEN LET xn=xct+i: IF xnecal 
THEN LET xn=6 

560 IF yo 22 THEN PRINT AT yc,xc; FAFER 8 


3945 

57@ IF yor2i THEN PRINT #1;AT yo-22,xc; F 
AFER 8:92 

582 BRIGHT @: IF yn?i9 THEN PRINT AT 21,1 
9; FAPER 6:" NSEW F us 


390 FAUSE 28 

6008 LET x#=STRE (left+INT (xn/2)}): LET yt= 
STR# Cupper+INT (yn/2)): IF LEN x#=1 THEN 
LET x=" "4x 

61@ IF LEN y#=i1 THEN LET y#=" "+y# 

626 IF yn<21i THEN FRINT AT 21,27; FAFER 8 
pXE5" “Gyts 

636 LET xc=xn: LET yc=yn: GO TO 438 

640 IF yot2S THEN FRINT AT yc,xc; FAFER & 
39; 

65@ IF ye?21 THEN FRINT #1;AT yo-22,xc:3 F 
AFER 8:q33 

666 IF yco*19 THEN 60 TO 9710 

67@ IF xc/2S=INT (xc/2) THEN GO TO 788 

68@ IF level=6 THEN GO TO 4238 

690 LET m=mCuppertInT (Cyc/2) ,lefttINT (xc/ 
2d): LET Iv=INT (m/16)-INT (m/64)*4 
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788 PRINT AT yc,xcs INK Sslv; 

7i@ LET j=@: LET fire=8 

728 LET j=jti: LET jf=INKEYS#: IF js=" " TH 
EN LET fire=-1 

736 IF j*<28 AND fire=@ THEN GO TO 728 
7460 IF fire=68 THEN GO TO 428 

7586 LET lv=lv+i: IF lv=4 THEN LET lv=2 
76@ LET m=FN a(m,207): LET m=m+lv*ié 

778 LET mfupper+INT (yc/3) ,left+INT (xc/B) 
=m: GO TO 698 

78@ LET rest=INT (m(upper+INT (yc/2) ,left+ 
INT ¢(xc/3))/16)*16 

798 LET m=m(upper+INT (yc/2) ,left+INT (xc/ 
2))-rest 

866 IF terr=4 AND mi4 THEN LET m=m+4: GO 
TO 858 

81i@ IF terr=5 AND mi4 THEN LET m=m+8: GO 
TQ 858 

826 IF terr<4 THEN LET m=terr 

6826 IF terr=12 THEN LET m=i2: GO TO 850 
848 IF terrsS THEN LET m=terr+7 

BS@ LET mtuppert+INT (yc/2) ,left+INT (xc/2) 
dJ=mtrest: LET cn=c (m+1) 

860 LET d=-i: IF INT (left/2)=left/2 THEN 
LET d=1 

878 FORE htyce®S2+xc,con: PORE ht+tyc®S2+xct+l1, 
cn 

880 IF INT (xc/4)=xc/4 THEN FOKE h+(yct+d) 
*S32+xc,cn: PORE ht+(yct+d) *#32+xc+1,cn 

89@ IF INT (xc/4)<>xc/4 THEN FOKE h+Cyc-d 
)#D24+xc,cn: PORE h+Cyc-d) *224+xc+1,cn 

52@ GO TO 428 

91@ BEEF .1,24: IF g#="F" THEN GO TO 1850 
92@ IF yc=21 THEN GO TO 7608 

928 IF xc=2@ AND ycoc=22 THEN LET terr=12: 
GO TO 428 

94@ LET terr=INT (xc/6)4+5*(yc-22): IF terr 
=9 THEN LET terr=6 

G56 GO TO 436 

S66 IF g#="W" THEN LET left=left-1i@: IF 1 
eft<1 THEN LET left=1 

G76 IF g#="E" THEN LET left=left+i@: IF 1 
eftergt THEN LET left=rgt 

98@ IF g#="N" THEN LET upper=upper—é6: IF 
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upper=i THEN 


LET upper=1i 


998 IF g#="S" THEN LET upper=upper+é: IF 
upper>lwr THEN LET upper=lwr 

1@@@ GO SUB 147@: REM SCRMAF 

1@i@ IF level=-1 THEN 60 SUB 152@: REM LEV 


1826 RESTORE 


RINT #1,AT @, 


1@3@ FOR j5j=0 
*6;d%;: NEXT 


146@: FOR j=@ TO 4: READ d#: F 
3*6:;d#: NEXT j 

TO 2: READ d#: PRINT #1,AT 1,3 
j 


1848 GO TO 420 


1@5@ CLS : PRINT 


‘*"Map reguires "“;nrows*nc 


olst+i8;" bytes” 
1060 DIM H(2): LET hC¢1)=nrows: LET h(2)=nco 


1870 IF td=1 
1@68@ IF td=2 


1098 IF td=1 
11@@ IF td=2 


11i@ IF td=1 
1128 IF td=2 


1128 PRINT °‘: 
@: REM YN 


1140 IF be="y 


THEN SAVE at+"1" DATA h() 
THEN SAVE *"m"sisat+"1" DATA 
THEN SAVE a¥+"2" DATA c() 
THEN SAVE *"m"slsa¢+"2" DATA 
THEN SAVE a#+"Z" DATA m() 
THEN SAVE *"m"sl:at+"3" DATA 


LET m#=" Backup?": GO SUE 141 


" THEN GO TO 1878 


115@ CLS : LET m#=" Printout?": GO SUB 1418 


: REM YN 


116@ IF 5b¢="n 


r finished": 
1170 LFRINT 
118@ LPRINT 
1198 RESTORE 
FRINT d#; 
1208 LET c=j: 


" THEN CLS : FRINT 
STOF 
"Map name: 


*"Mapmake 


"sat 


‘"Terrain colours are:" 


146@: FOR j=i1 TO 9: READ d#: L 


IF j3=45 THEN LET c=9 


121@ IF j>6 THEN LET c=j3j+7 
1228 LET c=ctc)d: LET b#=" ": IF c2i64 THEN 
LET b#=" (Dark) ": LET c=c/8: GO TO 1248 


1228 LET 


=(c-64)/8 


1240 LFRINT TAB 153c3b#: NEXT 3 


125@ LFRINT 
1268 FOR j=1 
T t=FN atm(ij, 


°"Map - Terrain:": LFRINT 


TO nrows: FOR k=1 TO ncols: LE 
k) ,15) 
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127@ LFRINT CHR# (t+465)3: NEXT k 

128@ LPRINT "": NEXT j 

1298 IF lievel=@ THEN 60 TO 1238 

1288 LFRINT ‘"Map — Levels:": LFRINT 

131@ FOR j=1 TO nrows: FOR k=1 TO ncols: LE 
T lv=INT (m(j,k)/16)-INT (m(j,k)/64): LPRIN 
T lvs 

1328 NEXT k: LFPRINT "“": NEXT j 

1230 FRINT : LET m$=" Repeat printout?": GO 
SUB 141@: REM YN 

1248 IF b#="y" THEN 60 TO 1178 

125@ CLS : PRINT ‘’" Mapmaker finished": ST 


1368 CLS : PRINT ‘'" "gm¢@s" ("sls" TO "su 

5") "53:3 REM SELNUM #4 

1378 INFUT " "nt 

1380 IF CODE n#*48 OR CODE n#>57 THEN 60 T 

O 1266 

1298 LET number=VAL n¢#: IF number<1 OR numb 

ertu THEN GO TO 1268 

148@ RETURN 

1416 PRINT m#;" (y/n) "s: REM YN #*% 

1420 INPUT b#; 

1430 IF bé<>"y" AND b#<>"n" THEN GO TO 142 

@ 

1448 RETURN 

1458 DATA 221,42,11,92,221,126,4,221,166,12 
779 ,221,126,5,221,166,12,71,201 

1460 DATA "Open", "Broken", "Scrub", "Woods",” 

Water /S","Road","Rail","Marsh", "Town" 

147@ CLS : LET down=22: LET up=@: IF left/2 

=INT (left/2) THEN LET down=@: LET up=32: 

REM SCRMAP *+#4 

148@ FOR x=@ TO 15: LET sx=x*2: LET d=down: 
IF sx/4=INT (sx/4) THEN LET d=up 

1498 LET hp=h+sx+d: FOR y=@ TO 9: LET sy=y* 

64: LET sc=c(FN a(m(upperty,left+x) ,15)+1) 

15@8@ LET p=hpt+sy: FOKE p,sc: FOKE p+i,sc: F 

OKE pti2,sc: FOKE p+ia,sc 

151@ NEXT y: NEXT x: RETURN 

1528 LET down=2: LET up=i: IF left/2=INT (1 

eft/2) THEN LET down=1: LET up=2: REM LEVE 

L ee 

i53@ FOR x=@ TO i5: LET sx=x*2: LET d=down: 
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IF sx/4=INT (sx/4) THEN LET d=up 
154@ LET sx=sx+i: FOR y=@ TO 9: LET sy=y*2: 
LET 1=FN atim(upperty,leftt+x) ,48) 
155@ IF 1378 THEN FRINT AT sytd,sx; INK 931 
163 
156@ NEXT y: NEXT xs RETURN 


Lines 1158 to 1346 may be omitted if a printer is not to be used. 
The action of the program is: 


26 Protect memory for storing map details; store machine code for FNa. 

30 Define FNa(AND). 

49 Initialise variables. 

50-69 Tape or drive selected. 

70-120 Map name and numbers of rows and columns? 

13@ Set up arrays. 

149-268 Colours for terrain types? 

270-330 Colour of main terrain type? 

349-359 More than one level? 

360-370 Setting whole map array to main terrain type. 

380 Initialising cursor variables to top left of screen and north-west corner 
of map. 

399 Displaying blank map. 

400-426 Displaying names of terrain types in BOS. 

430-630 Input routine. Finds character displayed at current cursor 
position and replaces it with symbol of cursor (lines 430-479). Reads 
joystick or keyboard (line 48). If button is pressed the computer leaves 
the loop (line 499). Otherwise, it calculates new cursor position (xn, yn) 
which is limited to the screen area. Lines 569-570 replace the character 
previously at cursor position. Lines 589-629 display co-ordinates (x$,y$) 
or the ‘NSEWF'’ string at corner of BOS. Line 639 updates cursor co- 
ordinates before the loop repeats. 

649-660 Replace character at cursor position; to line 919 if cursor in BOS. 

678 Skip next routine if no levels required or if cursor is in left half of hex. 

680-776 Inputting level; extracts ‘level’ bits from entry in m(); alters them, 
then replaces them. 

780-900 Separates m() entry into m and rest. Adds ‘water’ or ‘road’ 
bit to existing terrain bits to indicate ‘river in open ground’, ‘road 
through scrub’, etc. Then reconstitutes the m entry (line 859). Finally 
displays hex in selected colour. 

919-999 Deals with commands from BOS. Line 91 detects ‘finish’ and 
line 949 identifies terrain type by the position of the cursor. Lines 960-999 
detect direction by reading the character (N, S, E, W). 

1096 Call subroutine SCRMAP. 

1919 Call subroutine LEVEL. 


* 
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1020-184 Reprint text in BOS, then return for next command. 

1058 Number of bytes displayed. 

1960-1359 Saving and printing routines, similar to those in TABLE- 
MAKER. 

1360-1449 Subroutines as in TABLEMAKER. 

1458 Data for machine code routine for FNa (AND). 

1460 Text for BOS display. 

1479-1519 Subroutine SCRMAP for displaying portion of map, based 
on values held in m(). 

1526-1560 Subroutine LEVEL, for superimposing level values on screen 
map. Levels are extracted from values in m() and, if not zero, are 
displayed. 


Data storage 


The details of each hex are stored in an integer value, held in m/(). 
Eventually, DATASTORER will store each value as a single byte (see Fig. 
9). 

The terrain types are: 


Number Type Letter 
0 Open ground A 
| Broken ground B 
2 Scrub C 
3 Wood, forest D 
4 River through open ground E 
5 River through broken ground F 
6 River through scrub G 
7 River through wood H 
8 Road through open ground I 
9 Road through broken ground J 

10 Road through scrub K 

I] Road through wood L 

12 Lake or sea M 

13 Rail N 

14. Marsh O 

15 Town or buildings P 


Types 4 to 7 and 12 are all displayed in the same colour, but can be 
distinguished, if necessary, in a wargames program since they have different 
codes. Similarly for types 8 to 11. 
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File format 


Data is saved in three separate files, for example ‘Battle 1’, ‘Battle 2’ and 
‘Battle 3’. 

File 1: nrows, ncols 

File 2: The colour table array, c(). 

File 3: the map array, m(). 


Chapter Seven 
Second Attack 


This is a fully computerised version of the World War II skirmish wargame, 
described in Chapter 4. The rules, combat resolution tables, army lists and 
map are exactly the same as before. The difference is that this program 
displays the map on the screen together with symbols representing the forces 
of the two sides. You deploy and move your forces by using a joystick, or the 
keyboard, as you prefer. The computer maintains a list of the units on each 
side, with their current location on the map, their ratings and current status. 
The program includes a routine for saving the state of a game on tape or 
drive, so that there is no need to play the whole game in one session. 

Although this game can be played entirely on the computer you may still 
like to model the skirmish on the wargame table. As explained in Chapter 1, 
the computer helps you to move the models more quickly. As the units are 
moved on the screen, you move the models to the corresponding positions 
on the table. As well as being a convenient dice-thrower, the computer keeps 
an account of the main stages of the game, reminding you when you should 
fire and when you should advance. It also counts the turns and tells you 
whose turn it is to play. Its record of the status of each unit is particularly 
useful for registering whether a unit is panicked, wounded or killed in 
action. Finally, the ability to save the game to tape or drive makes it much 
quicker to set out the models when the game is resumed. 

The rules of this game are the same as before, but there is no need to play 
the same scenario for every game. When you have investigated all the 
possible tactics for defending or capturing the bridge, make up a new 
scenario for the same terrain and forces. Here is another one for you to try. 
The building at column 11, row 6, houses an important radio transmitter 
that is to be captured intact. The Allied forces are to be depioyed in the large 
wood at the north-west corner of the screen. The German troops begin in 
any woods or buildings in the south-east quarter of the map. Only twenty 
German units should take part in this game, the German player deciding 
which ones to deploy. The winner is the side which is in occupation of the 
transmitter building after ten turns. If neither side is in occupation (i.e. the 
building is empty or contains units in close combat) the winner is the side 
with the greater number of active units. 
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Setting up the program 


You can use either of the two methods described in Chapter 4. Whichever 
way you choose, a lot of time can be saved by starting with the programs you 
used in Chapter 4 and simply typing in the extra lines needed. How you do 
this depends on which method you are using. 


DIRECT WAY PROGRAMMER’S WAY 

Brid2L TABLEMAKER ~— WEAPONS 
FIRE PHASE 

Brid2 main program GRENADES 

+ CLOSE COMB 

lines of 1068 to 1979 ARMYMAKER ~— GERMAN 

of Bridge Brid2 ALLIED 

+ MAPMAKER- — FRANCE 

lines 1989 to 7090 DATASTORER — Brid2 D 

(Brid2 subroutines) Brid2 (see left column) 


Optional: EDITDATA 


Summary of programs needed for setting up THE BRIDGE (fully 
computerised version). The left column shows you how to save typing by 
using parts of the original Bridge program (Chapter 4). 


(1) The direct way. Read the instructions and advice on keying in, which is 
given in Appendix A. 

If you have not typed in ‘Bridge’ (Chapter 4), type it in now, except for 
lines 19 to 33 and lines 1989 to 2639 (the last six lines). If you have already 
typed it in, load it and delete lines 19 to 33 and lines 1989 to 2030. Now type 
in the new beginning of the program. ‘The bridge with map’ (lines 19 
to 220 — note that this part of the program is shorter than the earlier one!), 
and the additional routines of lines 1989 onward (beginning with subroutine 
DISPMAP). This part of the program is longer than before. This is because 
it contains the subroutines to do all the extra things that this program does. 
Morever, once you have completed this there is very little typing to be done 
for any of the other three games of the book. All you will need to do for these 
games is to replace lines 19 to 226 with a different set of lines and perhaps 
add just a few more subroutines and DATA. 

This is the listing of the main program: 


i@ REM ** THE BRIDGE (WITH MAF) #* 
28 CLEAR S2999: LET gturn=2 
28 LOAD *"m"3i:"Brid2 D" CODE 
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48 GO SUB 281@: REM START 

5@ IF PEEK (S555@@)>@6 THEN GO TO &G 

6@ LET nuarmy=2: GO SUB 2178: REM DEPLOY 

7@ LET nuarmy=i: GO SUB 217@: REM DEPLOY 

BO LET turn=FEEK (S55@@)4+i: FORE S55@@,tu 
rn 

9@ LET nuarmy=turn-INT ((turn-1)/PEEK (55 


S42) ) #FEEK (55542) 
1@@ LET na=1: 
11@ GO SUB 4@7@: R 


12@ LET na=nuarmy: 


ni=@: LET n2=@: LET 
HASE 

126 LET na=nuarmy: 
LET ni=i: LET n2=2: 
EM FHASE 

14@ LET lim=3: LET 
@: GO SUB 242@: IF 
M FROX 


15@ LET na=nuarmy: 
LET ni=S3: LET n2=8 
REM FPHASE 

168 LET n=4: LET p 
26: REM CLOSE 

178 GO SUB 278@: FR 
186 IF turn=1i@ THE 


196 IF j#="k" THEN 
286 ERASE "m"5313;"B 
"Brid2 D"CODE Ss 
2=1@ CLS : PRINT ‘" 
2206 STOF 


These are the additional lines: 


i98@ CLS :LET base= 
ws:REM DISPMAP x*« 
1998 FOKE 52687,INT 
base-(PEEK 52007)*#2 
=B800 FOKE S2@ii,INT 
—-(PEERK 52611)+*256 
2810 PORE 523015,8: 
EN PORE 523@15,1 
=6280 RANDOMIZE USR 
23232 RETURN 


2@4@ BRIGHT i: FOR 


IF nuarmy=1 THEN LET na=2 


EM RALLY 
LET m#=" Advance": LET 
m=@: GO SUB 2820: REM F 


LET m#=" A/F Weapons": 


LET m=i: GO SUB 2828: R 


re 
amas 


LET uli= 
166: RE 


pi=i: LET p 
uil=@ THEN GO TO 


A/F Grenades": 
28208: 


LET m=" 
LET m=@: GO SUB 


1=1: LET p2=2: GO SUB 35 

EM TURNEND 

N GO TO 218 
60 TO 88 

rid2 D": SAVE *"m"51;5 

S@@,FN d(SS55 


oS 55555) -55499 
Game finished" 


map+16+upper+ (1lft-1)*nro 


(base/254) : 
36 
(ct /254): 


PORE S2606, 


FOKE 323818@,ct 


IF 1l#t/2<>INT (1#t/2) TH 
52177 
3=1 TO PEEK S5542: REM D 
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ISFARMY x2 
={650 LET bu=atj)+ib: FOR k=1 TO cj) | 
2862 LET ys=FEEK (bu+2)—-upper: IF ys?>9 THEN 

60 TO 2158 
2678 IF ys<@ THEN GO TO 27158 
2430 LET xs=FEEK (but4)-lft: IF xs>i5S; THEN 

60 TO 2156 
2096 IF xs<@ THEN GO TO 2158 
2160 LET st=FN a(PEEK (but+5),15): IF st27 T 
HEN GO TO 2150 
2118 IF st?3 AND j<>na THEN GO TO 2158 
213@ IF st==2 THEN 60 TO 2150 
213@ LET d=xs+ift-i: LET d=d-C(INT (d/2))#2 
=14@ PAPER j+3: PRINT AT yst+ystd,xs+xs: CHR 

(144+5(4],k))3 
2“15@ LET bu=but+b(j}: NEXT k: PAPER 7: NEXT « 
3 
2168 BRIGHT @: RETURN | 

7 


2176 GO SUB 272@: REM INITIAL: REM DEFLOY * 

*e 

2180 FRINT AT 21,@:; "Deploy "sat (nuarmy);" a 

remy u 

2198 LET u=1 

2268 LET uy=23: LET ny=nuarmy: 60 SUB 22320: 
REM UNITLINE 

2218 GO SUE 24728: REM COMMAND 

2220 IF yct21 THEN FORE (but+Z)},ym: FOKE (b 
u+4),xm: GO TO 2258 

2258 IF g#="+" THEN GO TO 2325 

2248 GO SUB 2768: GO TO 2208: REM NEWMAF 

2258 LET u=uti: IF utc(nuarmy)+1 THEN GO T 

5 2288 

2266 FRINT #1:AT 1,@8;"All units deployed”: 

227@ GO SUB 247@: REM COMMAND 

2260 IF g#="R" THEN 60 TO 27178 

2298 IF g#i>"F" THEN GO TO 22768 

2388 CLS 

2316 RETURN 

2328 LET bu=a(ny)}+b(ny)#¢(u-1)41T: REM UNITL 
INE *¥#* 

2336 LET ua=22528+S2euy 

2346 LET us=2: IF uy>21 THEN LET us=i: LET 
uy=uy-22 

2358 IF usi@ THEN PRINT #us3AT uy,@s" “sus” 


ee hl 
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22668 IF ut9 THEN PRINT #ussAT uy,@sus" "3 
Z278 LET by=FPEEK bu: LET nyb=INT (by/16): F 
RINT #us:by—-nyb#16snyb; 
2288 FOR 1=1 TO 2 
239@ LET Bby=FEEK (but1): LET nyb=INT (by/16 
>}: FRINT #usinybsby-nyb#*1é; 
=48@ NEXT 1 
241@ LET by=FPEEK (but5): LET b72=INT (by/4) 
: PRINT #ussby-b72x43 
2422 LET b7YS=INT (by/64): LET BS4=INT (b72/ 
4): PRINT #us;b54—-b76#4; 
2420 FRINT #us:; INT (b76/2); 
2448 PRINT #us;b76-INT (b76/2)*2 
2456 RESTORE 7@8@: FOR j=ua TO uatis: READ 
xt PORE j,x: NEXT 3 
2468 RETURN 
2478 LET g#=SCREENS (yc,xc): 60 SUB 1880: RK 
EM CONTROL: REM COMMAND *** 
248@ IF CODE g#=@ THEN LET g#=CHRF 144 
2498 LET att=22526+S2e*yct+xc: LET boc=FEEK a 
ihe 
SMB IF yei2S THEN PRINT AT ye,xcs "ei": FO 
KE att,bac 
2510 IF yorSi THEN FRINT #13AT yco-22,xc3 "2! 
"s: PORE att,bgc 
2028 IF j#=" " AND ycot22 THEN FRINT AT yc, 
xc3sCHR# 144: FORE att,88+tnuarmy*&: BEEF .1, 
24: RETURN 
2526 IF j#=" " AND yooSl THEN FRINT #1:AT 
yo-22,xc3Gt: FOKE att,&68+nuarmy*&: BEEF .1, 
24: RETURN 
2548 IF j#="m" AND yout S22 THEN LET yn=yct+2 
2558 IF j$="m" AND yoo2@ THEN LET yn=yct+l: 
IF yn?22 THEN LET yn=i1 
2068 IF j#="k" AND you22 THEN LET yn=yc-2: 
IF ynii THEN LET yn=25 
2576 IF j2="kK" AND yco?21 THEN LET yn=yc-1 
S568 IF j#="2" AND yot21 THEN LET xn=INT ¢ 
xO/2I#2-2 
2590 IF j#="z" AND yco>19 THEN LET xn=xc-i 
26866 IF j2="x" AND ycot2l THEN LET xn=INT ¢ 
xC/2) *2+2 
26160 IF 3#="x%" AND yori? THEN LET xn=xc+il 
2626 IF xnt@ THEN LET xn=38 
2620 IF xn22@ THEN LET xn=@ 
2648 IF yoi2a THEN PRINT AT yc,xcsg#: FOKE 
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att,bac 

2650 IF yor?Si THEN PRINT #i:AT yo-22,xci39g 
#: PORE att,bge 

2668 IF yn2>i9 THEN FPRINT AT 21,19: FAFER 8 
s"NSEW RO OF + Ms 

2676 IF yn?19 THEN FAUSE 2@: GO TO 2718 
2688 LET xm=l1ft+INT (xn/2): LET x#=STRE xm: 
LET ym=upper+INT (yn/2): LET y#=STR# ym: I 


F LEN x#=1 THEN LET x#=" "4x 

27698 IF LEN y#=1 THEN LET y#="_ "+y# 

27088 IF ynéZ1 THEN PRINT AT 21,19; FAPFER 8 
= wey ge! Vays 


271@ LET xc=xn: LET yc=yn: GO TO 2470 

2728 LET upper=i: LET 1lft=i: LET xc=22: LET 
yo=rl9: LET xn=22: LET yn=19: LET xm=12: LE 

T ym=1@: REM INITIAL *#* 

272@ GO SUE 1988: REM DISPMAF 

2740 GO SUE 2840: REM DISFARMY 

27358 RETURN 

2768 IF g#="W" THEN LET 1ft=14t-16: IF 1ft 
<1 THEN LET 1ft=1i: REM NEWMAP *x* 

2776 IF gt="E" THEN LET 1ft=1f#t+1@: IF 1ft 
sregt THEN LET 1ft=rgt 

2780 IF g#="N" THEN LET upper=upper-6: IF 
upper<i THEN LET upper=1 

2798 IF g#="S" THEN LET upper=upper+é: IF 

upper ?lwre THEN LET upper=lwr 

2890 GO SUB 198@: GO SUB 284@: REM DISPMAF, 

DISFARMY 

2=81@ RETURN 

2826 GO SUB 2728: LET af=@: REM INITIAL: RE 

M PHASE *** 

2824 PRINT AT 21,8;e%;3 

284@ FRINT #1;AT @,@;e%; e%; e253 

2658 PRINT AT 21,8:"Turn "SINT (¢(turn—-i)d/gt 

urnt+ids" "sat (na): PRINT #1;AT 8,8; m+ 

2868 GO SUB 2478: REM COMMAND 

2878 IF yco=22 AND g#="F" THEN LET af=i 

2880 IF yc=22 AND g#="A" THEN LET af=@ 

2390 IF yo=2i AND g#="F" THEN CLS : RETURN 


2988 IF yo=21 AND xc>1i5 THEN 60 SUB 2768: 
GO TO 2826: REM NEWMAF 

2910 IF ycori? THEN GO TO 2830 

2926 LET u=i: LET uf=6 

29238 LET nz=na: GO SUB 2860: LET xf=xm: LET 
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yf=ym: REM FINDUNIT 
=74@6 IF uf=@ THEN FRINT #1:AT 1,@:;"Hex emp 
ty "3: PAUSE 15@: FRINT AT yc,xc; 
CHR 144: PORE att,bgc: GO TO 2820 
29508 FRINT #1;AT 1,@;e¢ 
=9608 IF af=i THEN FRINT #1:AT @,146:"Fire" 
2970 IF af<>1 THEN FRINT #13;AT @,163 "Advan 
ce/Reset" 
=978@ LET uy=23: LET ny=na: GO SUB 2328: REM 
UNITLINE 
2998 GO SUB 247@: REM COMMAND 
208@ IF yco=25 AND af=@ THEN LET nx=na: GO 
SUB 3118: GO TO 2820: REM RESET 
3016 IF xm=xf AND ym=yf THEN 60 TO 2939 
“820 IF af=1 THEN GO SUE 3298: GO SUB 1988 
: GO SUB 204@: GO TO 282@: REM FIRE,MAF,ARM 
Y 
2036 FOKE but+3,ym: FOKE bu+4,xm 
2640 PRINT AT yc,xc;CHR? 144 
=858 60 TO 2830 
3068 IF uf=i1 THEN LET u=uti: LET bu=a(nz)+ 
lS3+b(nz)*#(u-1): GO TO 3888: REM FINDUNIT ** 
% 
3670 LET bu=a(nz)+12 
2688 IF utc(nz) THEN LET uf=@: RETURN 
3090 IF PEEK (bu+3)=ym AND PEEK (but+4)=xm T 
HEN LET uf=i: RETURN 
31@@ LET u=ut+i:: LET bu=but+tb(nz): GO TO =a9s 
B 
S110 LET bu=a(nx)4+1i34+(u-i)*b (nx): REM RESET 
HEX 
3128 GO SUB 2478: REM COMMAND 
S1i2@ IF yet 222 OR xctit OR xct4 THEN GO TO 
2120 
2148 GO TO 321180+1O#xc 
315@ LET vl=FN a(PEEK bu,24@)/16: GO SUB 32 
78: FPORKE bu.,FN a(PEEK bu,i5)4+vl*ié6é: GO TO = 
aw 
2168 LET vl=FN a(PEEK (buti),248)/16: GO SU 
Bo327@: FOKE buti,FN atPEEK (but1),15)+vl*1 
6: GO TO 2258 
2176 LET vl=FN a(PEEK (but+1),15): GO SUB 32 
7@: FORE buti,FN a(PEEK (but+1),24@)4+vl: 6O 
TO 3258 
2188 LET v1l=FN a(FPEEK (but+2) ,248)/16: GO SU 
Bo22708: FORE bu+2,FN a(PEEK (bu+2),15)4+vl*i 
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6: 60 TO 3258 

3198 LET vl=FN a(PEEK (bu+2),15): GO SUB 32 
7@: POKE but+t2,FN at(PEEK (but2),24@)4+vl: GO 
TO 3258 

3288 LET vl=FN a(PEEK (bu+5),3): POKE buts, 
FN a(PEEK (butS) ,252)4+FN a((vl¢+i),3): GO TO 
F252 

2218 LET vl=FN a(PEEK (but+5),48): FOKE buts 
»sFN a(PEEK (butS) ,207)4+FN a((vl+i16),48): GO 
TO 3258 

3226 POKE bu+S,FN a(PEEK (butS),127)+FN a(¢ 

FEEK (but5)4+128),128): GO TO 3258 

3220 FOKE but+S,FN a(PEER (but5) ,191)+FN a(¢ 
FEEK (but+5)+64) ,64): GO TO 3258 

2248 RETURN 

3250 LET uy=25: LET ny=nx: GO SUB 222@: REM 
UNITLINE 

3268 GO TO 7128 

327@ LET vl=vil-is IF vl=-1 THEN LET vl=9: 

REM SUBTRACT **+ 

2288 RETURN 

S298 IF n2=8 THEN LET n=ni: LET m=@: LET c 

#="": GO SUB 1148: REM READTABLE: REM FIRE 

HEE 

3308 IF n2>@ THEN GO SUB 1518: REM 2TABLE 

2218 GO SUB 186@: REM RESULT 

2228 IF g#="OK " THEN FAUSE 288: RETURN 

2Z23@ FOR f=1 TO PEEK (S5542): LET nz=f: IF 
nz=na THEN GO TO 7408 

3248 LET u=1: LET uf=@ 

2358 GO SUB 3@6@: IF uf=@ THEN GO TO 2400: 
REM FINDUNIT 

22608 LET uy=23: LET ny=nz: GO SUB 222@: REM 
UNITLINE 

2378 PRINT #13AT 1,145 "("sat(nz)3")"5 

23880 LET xc=12: LET yco=2a: LET xn=1is: LET y 


ar 
NF=2e 


329@ LET nx=nz: GO SUB 311@: GO TO 3258: RE 
M RESET 

240@ NEXT ff: PRINT #1;3;AT 1,8; "Al1l1 resolved” 
3 O25 

241@ PAUSE 2@@: RETURN 

2428 IF ui?>@ THEN LET ul=USR Si522: LET u2 
=PEEK 32488: RETURN : REM PROX *## 

3438 LET t6é=256: FOKE 5248@7,c (pl) 
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2448 LET bu=a(pid)+16+b(pi)*# (PEEK 352487-1) 

2450 POKE S34@1,INT (bu/té6): FPOKE 352408,bu- 
PEEK S24@1#t6 

3466 POKE 52488,c(p2): LET bu=a(p2)+16+b(p2 
1* (PEEK S34@6-1) 

3478 POKE S3482,INT (bu/té): PORE 35234@2,bu- 
PEEK S34@2*t6 

2480 FOKE S2406,lim: POKE 5241@,6(pi)d: LET 
ul=USR S24is 

2498 LET uZ=FPEEK S24@8: RETURN 

25060 CLS : PRINT ‘"Close combat": LET ui=@: 
REM CLOSE #*+* 

3516 LET xi=@: LET x2=@: LET x2=@: LET x4=@ 
: LET yi=@: LET y2=@: LET y3=@: LET y4=@ 
252@ LET lim=i: GO SUB 7428: REM PROX 

3520 IF ui=@ THEN FRINT ‘"There are no uni 
ts in”: PRINT “close combat”: GO TO 3758 
3546 LET xm=PEEK (527412): LET ym=PEEK (5241 
1) 

355@ LET «4=xi: LET xS3=x2: LET x2=xi: LET x 
t=xm: LET y4=yiZ: LET y3=y2: LET y2=yis LET 
yil=ym: IF x4=xm AND y4=ym THEN GO TO 2520 

3568 PRINT ‘“"Combat at row "“sym:", column " 
;xmsLET na=pi:LeET uy=7 

3578 LET u=i:s LET uf=@ 

2o88 PRINT ‘at (nads;" army:” 

3590 LET nz=na: GO SUB 3@6@: REM FINDUNIT 
2608 IF uf=i THEN LET ny=na: GO SUB 22328: 
LET uy=uyti: GO TO 2598: REM UNITLINE 

3618 IF na=pi THEN LET na=p2: LET uy=uyts: 
GO TO 2578 

3628 PRINT ‘°" Back = Ready : Fire = Skip" 
3628 GO SUB 1@@@: IF j#<>"m" AND j#e>" " TH 
EN GO TO 2628 

3640 BEEF .1,24: IF j#=" " THEN GO TO 3748 
3658 LET m=@: LET c#="": GO SUB 114@: REM R 
EADTABLE 

2668 GO SUB 186@: LET na=pi: REM RESULT 
3670 LET u=i: LET uf=@: LET xm=FPEEK (353412) 
: LET ym=FPEEK (52411) 

3636 LET nz=na: GO SUB 3468: REM FINDUNIT 
2698 IF uf=1 THEN LET uy=22: LET ny=na: GO 
SUB 2328: REM UNITLINE 

2708 IF uf=i THEN FRINT #1:;AT 1,143 "("s at 
mads">"s 


102 Spectrum Wargaming 


27106 IF uf=i1 THEN LET xc=i2: LET yco=23: LE 
T xn=13: LET yn=23: LET nx=na: GO SUB 3118: 
GO TO 3688: REM RESET 

3728 IF na=pi THEN LET na=p2: GO TO 34676 
3738 CLS : FRINT ‘"All units reset"; 

274@ FAUSE 2@@: CLS : GO TO 352 

2758 PRINT ‘"Back = Ready” 

3766 GO SUB 1@@@: IF j#<>"m" THEN GO TO 2 
68: REM MOVE 

377@ BEEF .1,24: RETURN 


378@ CLS : PRINT ‘"End of turn": PRINT : FPR 
INT "Forward = Continue : Fire = Save": REM 
TURNEND *#* 

3798 GO SUB 1@@@: IF j#<>"k" AND j#e>" " TH 
EN GO TO 2798 

2808 BEEF .1,24: CLS : PRINT ‘°" Making read 
y": RETURN 

3818 RANDOMIZE =: REM START *** 

3826 CLS : PRINT ‘" Making ready” 

2826 LET ef=" "s REM 16 spac 

es 

2840 FOR j=S28@@ TO S32S52: READ x: FOKE j,x 
=: NEXT j 

SBS8 FOR j=52488 TO S2588: READ xs FOKE j,x 
= NEXT j 


=B6@ FOR j=536@0 TO 52618: READ x: FOKE j,x 
= NEXT 3 

=87@ FOR j=52628 TO 352638: READ x: FOKE j,x 
: NEXT j 

2850 DEF FN dt{a)=FPEEK at256*FEEK (ati) 

2898 DEF FN s(a)=INT (RND¥a) +1 

=90@ DEF FN t(ad=INT (RND#6)+INT (RND#¥6)4+2 

=918 LET na=@:LET maxu=@ 

2920 DEF FN af¥#,g)=USR 52608 

37238 DEF FN o(f,g)}=USR 52628 

394@ RESTORE S@@@: READ final: IF final?>@ T 

HEN FOR j=52708 TO final: READ x: FOKE j,x 
: NEXT j 

29350 LET map=FN d(S5551): LET nrows=PEEK ma 

p: LET mcols=PEEK (mapti): FPOKE 32814,nrows 

-18 

2968 LET lwr=nrows-9?: LET rgt=ncols-15: LET 
ct=map+2: FOKE S3@11,INT (ct/256): POKE S23 
@1@0,ct— (PEEK 53011) *256 

297@ DIM at(PEEK S5542): DIM b(FEEK SS542): 


Second Attack 103 


DIM cC(PEEK 55542): DIM af(PEEK 55542,6): FO 
R j=l TO PEEK SS542: LET at Gj=FN d(S55541+34% 

ze 

Z29B8 LET b(j}=6: IF FEEK (a(j)+9}=1 THEN L 

ET b(j)=18 

3998 LET cCj3)=FN d(a(j)+1@8):IF cj) >maxuTHE 

N LET maxu=c (3) 

4982 FOR k=1 TO 6: LET a#(j,k)=CHR? (PEEK (¢ 

atj)+k-1}) 

4@i@ NEXT k: NEXT j 

48270 LET un=@: FOR j=i TO FEEK SS5542: LET u 

m=unteo(j): NEXT j: DIM st(PEEK SS542,un) 

426 RESTORE 6@@@: FOR j=i TO FEEK SSS42: F 

OR- k=1 TO ctj)}: READ s(j,k): NEXT k: NEXT 3 

4048 FOR j=@ TO 7: READ x: FORE USR "a"+3,x 
: NEXT j 

4@5@ FOR k=i TO i6: FOR j=@ TO 7: READ s: P 
OKE USR CHR (1444+k)+j,s: NEXT j: NEXT k 
4@6@ RETURN 

487@ CLS : FRINT ‘” Rallying troops": REM FR 
ALLY #** 

4080 FOR j=at(na)+i8 TO a(na)+18+b(na)*#i(ctna 
3-1) STEF b(na} 

4990 FOKE j,FN atPEEK j,191) 

410@@ NEXT j: RETURN 

4118 DATA 8,9,0,8,8,8,0,0,0,0,8,0,0,2,0,0,8 
+8, 42,108,287 ,227, 1, 12,287,6,8 

4120 DATA 26,119, 19.36, 16,258,281,28,8,58,8 
287,95, 111,62,248, 163,87, 58,97 

4130 DATA 287,95,125,146 6,5,2083,29, 16,252, 
111,25,202,244,24,16,207,281,17 

4140 DATA 21,8,42,16,287,221,42,14,207,221, 
126,8,236, 15,271, 42,18,207,282 

415@ DATA 1080,287,71,221,25,16,252,221,126, 
@,119,35,119,25,119,35,119,34 

4160 DATA 16,207 ,221,42,14,2807,221,126,8,22 
@,498,48,21,202,65,71,221,42,24 

4170 DATA 207 ,221,25,16,252,221,24,12,207,2 

5,432,287 ,285,26,207 ,201,17,31 

4180 DATA 0,42, 16,207,25,34,16,207,42,14,28 
7,ou,74,14,287,58,8,287,680,60,58 

4192 DATA 8,287 ,2805,72,207 ,58,20,2807,61,508, 
28,207 ,194,146,207,201,62,255 

4288 DATA 586,9,207,25,225,87,58, 22,287,202, 
71,194,285, 287,17,22,8,25,24,16 


8,1,25,34,24,207,62,18,58,28 
4270 DATA 207,58,22,287,71,62,8,144,58,8,20 
7,58,9,2087,68,68,50,9, 287,285,146 
238 DATA 287,58,23,287,203,71,202,7,288,17 
794,2,195,18,288,17,158,2,42 
424@ DATA 16,287,167,237,82,24,16,207,22,0, 
56,227,207,95,42,14,2087,25,24,14 
4250 DATA 287,62,18,58,20,207,58,23,287,61 
,58,8,2087,58,9,207,468,60,58,9 
4268 DATA 207,205,146,287,58,23,207,203,71, 
194,69,288,17,94,2,195,72, 208,17 
427@ DATA 158,2,42,16,207,167,237,82,24,16, 
207 ,22,0,58,22,207,95,42,14, 287 
4280 DATA 25,24,14,287,58,21,207,61,508,21,2 
@7,194,222,207,2081 
4290 DATA 0,8,0,8,0,0,0,8,0,0,0,2,8,0,08,42, 
154,208,24,156 
4308 DATA 208,58,160,208,508,161,208,271,233, 
163,2288,58, 162,208, 192,58,158,208 
4310 DATA 111,237,75,152,208,237,91,154 
4220 DATA 208,10,167,202,18,209,50, 163,208, 
26,167,282, 18,209,50,165,288,271 
42338 DATA 158,8,242,228,208,58,162,208,1467, 
221,158,2,189,242,18,209,3,19 
434@ DATA 10,167, 202,18,209,50,164,208,26,1 
67,202 ,18,209,50,166,208,271 
4258 DATA 150,1,242,7,209,58, 164, 208,167,22 
1,158,2,189,242,18,209,58,159, 288 * 
4568 DATA 79,6,0,201,6,0,58, 162,288,79,42,1 
54,208, 167,237,66,34,154,208 
4370 DATA 58,16@,208,61,58,16@,208,194,179 
388 DATA 208,58,161,208,50,160,208,237,91, 
156, 208,237,853, 154,208,58,159,208 
4298 DATA 61,580,159, 208,202,14,209,46,8,58,1 
62,208,77,42,152, 208,167 
4408 DATA 237,66,34,152, 208,195,179, 2088 
441@ DATA 271,42,11,92,271,126,4,221,166,12 
9795221 ,126,5,271,166,13,71,281 
4420 DATA 271,42,11,92,221,126,4,221,182,1 
779 ,221,126,5,271,182,13,71, 281 
5808 DATA @ 
6002 ae Lp Pa Pe Sq by by 4 phy 4g 4g 4949454545454 
Big hinhig beg htate dig Bn Fu? 6,8,8, 
8,8,8,8 8,8,8 594 94949418,18, 11 
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681@ DATA BIN @111111@8,BIN 10811@@1,81N 190 
1100i1,BIN 11111111,BIN 11111111,BIN 1901108 
1.BIN 109011001,BIN 21111112 

6028 DATA BIN 111118@2,BIN @1011008,BIN @@1 
111@@,BIN @8001100,BIN @@@01100,B8IN opa0i11 

2,BIN O0@8i8i@,BIN B0211019 

6830 DATA BIN @1911802,BIN @01110@0,BIN @@1 
11190,BIN @@1111Q@0,BIN @@111112,BIN o@@1100 
1,BIN @@011008,BIN @@111122 

6948 DATA @,2,BIN @@2011@@,BIN 111111@@,BIN 
@0@11199,8IN 00091108,BIN @@011111,BIN a1 
1@1@1 

4058 DATA BIN @@811802,BIN @2@@11822,BIN oa0 

@11@@,BIN 11111111,BIN @@@@1112,B1IN @0@1181 

@,BIN @819@011,BIN 21800001 

6269 DATA BIN @@0110@0,BIN @1811911,BIN ai 

@1111,BIN @@@11100,BIN @@@1111@,BIN @@ii1i1 

@,BIN @8100011,BIN 210980001 

6070 DATA @,@,BIN 11111118,BIN 003010119,BI1N 
@89010001,BIN 28019002,08,0 

6882 DATA @,8,BIN @@11@@@@,BIN @@111111,BIN 
@@111@0@,BIN @@11@000,BIN 111110800,81N 11 

81190 

6090 DATA BIN 088110@0,BIN 2@211008,BIN 2a1 
1@@@0,BIN 11111111,BIN @1110008,BIN 0101100 
@,BIN 11080192,BIN 10000112 

6100 DATA BIN 10118201,BIN 1@11@010,B8IN 101 
111@0,BIN @101@000,BIN @8111101,BIN o@i@aoi 
@,BIN @@10900@2,BIN 20110000 

6118 DATA @,BIN @821@080,BIN @@108002,BIN 2 
1111111,BIN 112@8100,BIN 90020100,0,0 

612@ DATA @,@,BIN @@10@@@@,BIN 11111111,B1N 
@1100080,BIN 01910802,FIN 1@001200,0 

6138 DATA 8,2,8,0,8,8,2,0 


6148 DATA 8,8,2,8,2,8,8,2 
6158 DATA 8,8,8,8,2,2,2,2 
£168 DATA 0,2,2,8,8,0,2,2 
7@OB DATA 7,7,7,7,65,65,15,48,25,49,65,63,5 


os 
sg is 


Important: The listing above is intended for use with a Microdrive. If you 
intend to use the program with tape, substitute this line for line 39: 
30 LOAD “Brid2 D”CODE 


There are four spaces between ‘Brid’ and the ‘D’. Also, substitute this line 
for line 269: 
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200 SAVE ‘Brid2 D*“CODE 55500,FNd (55555)—55499 


Save the program under the name ‘Brid2’. Next type in the loader program, 
‘BridgeL’ (Chapter 4), except for lines 19 to 1629. If you have already typed 
it in for playing THE BRIDGE, simply load it and delete lines 19 to 1020. 
Now type the new lines 19 to 1920 listed below: 


18 REM ** BRIDESL *# 

42@ CLEAR S2999 

3@ FOR j=S55@@ TO S8229 
4@ READ x: POKE j,x 


3@ NEXT 3 

6@ STOP 

1998 DATA 0,4,12,217,25,218,162,2280,65,221, 
6,%,8,8,8,80,0,8,0,8,0,0,8,8 

1018 DATA 8,8,0,8,0,8,0,8,86,8,9,0,0,08,0,8,8 


,@,2,52,227,1,223,8 


1820 DATA @,8,0,124,223,08,8,127,2277,2,8,0,2 
,2,8,8,87,69, 65.88, 79,78,83,32 


Finally, add these lines to the end of the program: 

158@ DATA 71,101,114,189,97,118,32,52,22,0, 
32,8,27,1,8,64,8,8,8,2,1,144,8,8 

159@ DATA @,2,1,144,80,@,@,2,2,128,8,8,8,3,2 
,128,80,8,80,2,2,128,0,08 

1696 DATA 8,4,1,96,8,8,8,4,1,96,8,8,8,4,1,97 
6,8,8,6,4,1,96,8,8 

1618 DATA @,4,1,76,6,9,0,5,0,58,8,8,0,5,8,5 
@,9,8,8,5,8,50,8,@ 

i628 DATA 0,5,80,59,8,8,0,5,0,58,80,0,0,6,8,5 
6,0,8,6,6,8,36,8,6 

1638 DATA @,6,8,26,8,08,0,6,0,26,8,8,0,6,8,5 
6,8,9,8,7,1,58,8,8 

1648 DATA @,7,1,58,0,0,8,7,1,58,80,80,0,7,1,5 

@,8,0@,80,7,1,58,8,8 

1656 DATA 8,8,0,0,8,8,2,8,8,8,8,2,8,8,0,0,8 
,2,8,8,8,0,8,8 

1666 DATA 8,8,28,8,8,8,0,8,8,8,0,8,8,65,188, 
1@9,105,191,188,32,22,32,8,28 

1678 DATA @,27,1,2,144,8,8,80,2,1,128,8,8,8, 

2,1,128,0,8,8,2,2,588,2 

1688 DATA @,8,2,2,88,0,8,8,2,2,80,8,0,8,2,2 
,38,8,8,8,2,2,808,8 

1698 DATA 0,0,4,0,25,8,8,9,4,8,26,8,8,8,4,8 
7~6,8,8,8,4,8,36,6 

i708 DATA @,8,4,0,26,8,8,8,5,0,144,0,8,68,5, 

@,.144,2,6.80,5,8,144,28 


: 
. 
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1712 DATA @,2,5,8,144,8,8,2,6,8,2,0,0,8,4,8 
,2,2,8,8,7,8,8,8 

i720 DATA 0,0,25,48,96,96,96, 252572, 72572572 
,80,80,90,82,72,88,184,64,0,4,0,2 

1728 DATA 0,0,0,0,0,0,0,0,8,0,0,0,0,0,0,8,0 
7@,8,5,5,8,4,4 

1742 DATA 4,4,4,8,8,8,0,8,2,8,28,8,09,8,8,0,8 
,9,8,3,5,2,0,8 

i758 DATA @,@,8,2,4,4,4,%,8,8,0,9,0,8,8,8,2 
-8,2,8,0,3,2,2 

1768 DATA 3,8,8,08,0,0,14,4,14,14,8,0,0,0,2, 
@,15,8,8,0,8,35,3,3 

177B DATA 19,3,2,3,0,0,8,0,14,4,14,14,14,8, 
@,0,08,08,0,8,8,8,3,2 

178Q DATA 3,19,19,5,3,2,8,28,0,14,4,4,4,4,14 
,8,8,0,8,8,8,8,8,2 

1790 DATA 2,2,19,19,19,2,55,2,8,8,8,14,14,14 
,14,4,14,8,23,8,8,8,8,2 

18@@ DATA O,5,35,19,19,19,19,19,3,8,3,8,14,41 
4,14,4,14,8,2,5,8,8,8,8 

1818 DATA @,0,3,2,25,25,19,19,19,19,16,8,8, 
@,14,14,14,4,4,4,2,2,8,2 

1820 DATA @,8,0,2,8,25,25,19,19,16,16,16,16 
8,8,2,28,8,0,0,4,8,8,8 

1830 DATA @,0,15,8,8,8,25,25,19,19,16,31,16 
,16,19,8,8,2, i5.0,2,0,4,4 


{B49 DATA B 0,8.8,0,8,8,19,19,19,16,16,16,1 
6,19,16,8,0,8,8,15,0,8,2 

185@ DATA 8,4,8,2,8,8,8,8,19,19,19,16,16,16 
,16,16,16,8,0,8,8,15,15,2 

1868 DATA @,8,8,4,8,0,0,8,8,16,16,14,16,16, 
16,16,8,0,8,5,2,0,8,0 

1878 DATA @,8,8,8,4,2,8,20,28,@,0,8,8,0,0,8,8 
,2,8,8,8,3,15,9 

188@ DATA @,8,8,9,8,0,4,4,4,14,8,8,0,8,8,2 

@,0,0,8,68,8,8,8 

i890 DATA 8,8,8,%,8,8,8,14,14,4,14,14,8,8,8 
,2,2,8,9,8,8,8,08,2 


pg DATA &, 


,€,8,0,2,8,1 ‘ 
918 DATA 2,8, 0,8,0,3,2,3 52,8,14,14,4,4,8,8 
On. ae ee Ae 
1928 DATA =,8,8,8,5,8,35,35,2,2,8,0,14,14,14, 
15,0,8,2,8,0,8,8,2 


i923 DATA 3,2,8,8,8,8,8,3,2,8,8,8,2,25,14,14 
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,2,8,2,8,8,8,8,8 
1940 DATA @,2,=,8,0,2,8,0,0,8,08,8,8,3,3,0,1 
4,@,9,8,08,8,8,2 
i95@ DATA @,2,8,2,8,0,8,8,2,8,9,2,9,28,5,8,2 
52,8,8,8,8,8,8 
1968 DATA @,8,0,0,20,2@,8,8,8,2,8,0,8,9,2,0,8 
,2,8,8,8,08,2,8 
197@ DATA @,8,2,2,8,8,9,0,09,8,2,8,2,8,0,8,0 
,2,8,8,2,2,2,9 


i98@ DATA @,2,2,2,0,8,2,8,08,0,8,0,8,8,8,16, 
14,16,8,8,8,8,2,8 

1998 DATA @,2,2,2,0,8,0,8,8,0,0,8,5,25,08,16, 
16,16,16,@,8,8,16,16 

2O8Q DATA 16, 16, 19, 19,19,19,16,15,8,2,8,2,8 
327~78,16,16,16,16,16,0, 2, 16 

2212 DATA 16,16,16,19, 15, i9, 16,16,16,3,8,8, 
15,8,2,8,98,19, 19, 19,16,16,16,16 

2@208 DATA 16, 16, 16, 16, 16, 19,19,16,16,16,19, 
16,80,8,8,8 ,@,3,19, 19,19, i6, 16, 16 

2822 DATA 16,16,16, 16,31, 16, ik. 16,16,16,19, 
19,16,0,8.8, 2,5, 19,19,19,19,16,16 

2848 DATA 16,16,.32,32,32,32,32,52,32,52,16, 
16,16,16,16,8,15,8,8,25,19,19,19,19 

2O5@ DATA 16,16,16, 35,555 555254 Bg Sy By SD, 
16,16,16,16,8,8,8,8@,0,16,16,19,19 

2248 DATA 19,3535, 22,25,35,35,35,35,25,25, 
35,16,16,16,16,8,8,8,8,8,16,16,16 

2878 DATA 16,19,35,35,25,35,35,35,35,35,35, 

25,19,16,16,16,8,8,8,8,8,16,16,16 

20B@ DATA 16,16,32,35, 35,555 32555455, 55525, 

35,25,19,16,16,16,8,0,0,8,8,0,16 

2098 DATA 16,16,16,16,22,25,32,52,55,25,55, 

35,35,19,19,16,16,8,8,8,8,8,8,8 

2180 DATA 16,16,16,16,16,32,32,32,52,52,232; 

32,25,35,19,16,16,16,31,8,8,0,8,8 

2118 DATA 15,8,8,16,16,16, 16,32,32,16, 16,16 
716,19,19,16,16,16,16,8,0,0,8,8 

2128 DATA 8,0,8,8,16,16, 14, 16,22,52,16,16,1 

6,16,16,16, ie, 16, 16, 16, a, 0,8,8 

2128 DATA 0,8,0,0,0,0,16,16,16,16,16,16, 16, 

16,16,16,16,16,16,8,8,8,8,8 

2140 DATA @,8,8,0,8,0,8,16,16,16,16,14 


Save the whole program under the name ‘Brid2L’. It is preferable to save 
this on a separate tape as you probably will need to use it once only. With a 
Microdrive, all files may be on the same cartridge. As explained in Chapter 1 
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(The Wargaming System), ‘Brid2L’ is used to create a data file ‘Brid2 D’. 
Wind the tape which has ‘Brid2’ on it, so that it is ready to save ‘Brid2  D’ 
immediately after ‘Brid2’. Then run ‘Brid2L’. Your tape will then have the 
wargame program followed by the data file. Rewind the tape to the 
beginning of ‘Brid2’. With a Microdrive, ‘Brid2L’ will save ‘Brid2 D’ on to 
the same cartridge as ‘Bridge’. All three are on the same cartridge. 


(2) The programmer’s way. You need the utilities TABLEMAKER, 
ARMYMAKER, MAPMAKER and DATASTORER. You may want 
EDITDATA too. If you have not already prepared files for 
the combat resolution tables of Chapter 4, using TABLEMAKER, do so 
now. Then ue ARMYMAKER to prepare files of army lists from Tables | 
and 2 (Appendix E), under the file names GERMAN and ALLIED. Use 
MAPMAKER to plot the map, from Fig. 2, under the filename FRANCE. 
Finally ure DATASTORER to load the following files: 


Table 1: WEAPONS 
Table 2: FIRE PHASE 
Table 3: GRENADES 
Table4: CLOSE COMB 
Army 1: GERMAN 
Army2: ALLIED 

Map: FRANCE 


Save this data under the file name ‘Brid2’ (the program saves it as ‘Brid2 
D’). 
Having done this, prepare the wargame program ‘Brid2’ according to the 
instructions given in the previous section. 


Playing the SECOND ATTACK 


This book is needed so that you can refer to the rules, the tables (that have 
not been computerised) and the detailed map (Fig. 2). If you are using a 
joystick, plug it into its interface and place it where it can be reached by both 
players. If ‘Brid2’ and ‘Brid2 D’ are on the same cartridge, load and run 
‘Brid2’. It loads the data from ‘Brid2 D’ automatically. With tape, load 
and run ‘Brid2’. The program waits for you to position the tape correctly for 
loading ‘Brid2 D’. Start the recorder and then press any key. 

As soon as the data is loaded, the message ‘Making ready’ appears on the 
screen. It takes the Spectrum about 25 seconds to store away the data and 
machine code routines. Then the screen clears and the north-west section of 
the map is displayed. 

The screen goes blank for about 25 seconds while the machine code 
routines are being stored in memory. Then the north-west section of the map 
appears suddenly on the screen. The top and bottom edges of it are zig- 
zagged, to correspond with the staggered columns of hexes (see Fig. 14). The 
screen displays an area of terrain which is 16 hexes wide and 10 hexes from 
top to bottom. Compare the screen with Fig. 2 to identify the features 
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shown. Towards the top of the screen each hex has a‘1’ or ‘2’ in its bottom 
right corner, indicating that the hex is at level | or 2 (i.e. high ground as 
outlined by the contour lines on the map). Note that hexes to the east or 
south of the river are filled in solid blue. It is possible for a unit to be on such 
a hex but not to be in the river, as the river is taken to run down the east or 
south side of the hex. In case of doubt refer to the detailed map. 

After a few seconds, a message appears in the black area at the bottom of 
the screen (we shall refer to this area as BOS from now on). The message 
reads ‘Deploy Allied army’. Then the cursor appears in the south- 
east corner of the map. This cursor is like the symbol on key 6, and flashes in 
black and white. If you move the cursor off one edge of the screen, it reappears 
at the opposite edge. 

Keyboard control: If you are using the keyboard instead of a joystick, the 
keys to use are: 


North key k 
South key m 
West key z 
East key x 


Whenever the instructions tell you to press the fire-button of the joystick, 
press the SPACE key on the keyboard instead. The general principle of game 
control, whether by joystick or keyboard is to position the cursor on a given 
feature of the map or in BOS and press the fire-button (SPACE) to register 
your command. More details about this are given in the descriptions of the 
phases of play which follow. 


Deploy Allied army 


As soon as the cursor has appeared, you will see a line of figures displayed in 
BOS. This is the data about the first Allied Unit (the sergeant) in very 
compact form. It has to be compact in order to fit into the small space 
available in BOS. Figure 18 explains what each figure means. Until you are 
familiar with the format of this information, it is a good idea to make a copy 
of Fig. 18 on a piece of card and place it just below the screen, to the left. 

The next step is to deploy the sergeant. It is likely that you will not want to 
place him on the section of the map currently displayed. 


Changing map section: Move the cursor on to BOS, then to the group of 
letters (NSEW F R +) which appear on the right. The ‘NSEW letters are used 
for changing map sections. For example, to see a section to the east of the 
presently displayed section, position the cursor over the ‘E’ and press the fire 
button. The new section is instantly displayed. You can roam around the 
terrain as freely as you wish by using the technique. 

When you have found the map section you require. Move the cursor to 
the position in which you want the sergeant to be deployed. Remember to 
place him within the area specified by the rules of the game. As you move the 
cursor around the map, you will see two numbers changing. They take the 
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Fig. 18. Displaying the details of an army unit. The example shows a German 
Corporal who is wounded and panicked. 


place of the ‘NSEW F R +’ letters whenever you move the cursor on to the 
map. These numbers indicate the column and row of hexes in which the 
cursor is currently located. The numbering of columns and rows is as shown 
on the edge of the map in Fig. 2. 

When the cursor is where you want the sergeant to be, press the fire-button. 
A cross symbol (Fig. 19) appears on the map at that point. The line of figures at 
BOS now changes to display the details of unit number 2, the first of the 
corporals. Deploy the corporal in the same way as you did the sergeant. 
Another cross appears in that spot. You can place him on the same hex if you 
wish (but remember the rules about stacking limits). You can change to a 
different map section and place him there if you prefer. 

As each unit is deployed, the details of the next one are displayed in BOS. 
If you think that you may want to redeploy some of the units before 
completing this phase, keep a written record of the row and column at which 
each unit is deployed, so that you can find it again later. After all twenty 
have been deployed, the message ‘All units deployed’ appears. At 
this stage you may consider that you would like to redeploy certain units. If 
not, continue as instructed in the next paragraph. If you would like to 
redeploy some units, move the cursor to BOS and position it on the ‘R’. 


Fig. 19. The cross symbol, used for marking the position of newly deployed or 
advanced units. This is defined under CHRS$(144). 
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Press ‘fire’. The units disappear from the map and are replaced by symbols 
representing the different types (Fig. 20). The symbols of the Allied army are 
displayed in black on a cyan background. 

If more than one unit is present on a hex, only the last one listed in the army 
table (Table | or 2) is displayed. For example, if a private and an LMGare on 
the same hex, the ‘private’ symbol is displayed for an instant but is then 
replaced by the ‘LMG’ symbol. Incidentally, the direction in which a symbol 
faces has no relevance to the direction in which it may move or fire. The 
symbol of a German private, for example, faces west, but the private may 
advance or fire in any direction, provided that the nature of the terrain allows 
It. 

The details of the sergeant are displayed at BOS and you can now run 
through the units, redeploying as many as you wish. Since the columns of 


hexes are staggered, the cursor is to be positioned either on or under the 
symbol of the unit to be moved. Note that the symbols do not disappear 


from the map as you redeploy them, but will appear in their new locations 
when the map is next redisplayed. For those units which you do not want to 
redeploy, position the cursor over the ‘+’ at BOS and press ‘fire’. The details 
of the next unit are then displayed. 

When the ‘All units deployed’ message appears and all are deployed 
as you wish, move the cursor to the ‘F (for ‘finish’) and ‘fire’. The screen 
now shows the north-west section of the terrain. Any of your units which 
are in this section are shown in appropriate symbols. The message ‘Deploy 
German army’ appears in BOS. It is the other player’s turn to deploy troops. 


Deploy German troops 


Follow the same procedure as described above. When first deployed, units 
are displayed on the map by the cross symbol. When the map is redisplayed, 
German units appear as in Fig. 20, in black on a green background. 


145 (b) 146 (c) 147/151 (d) 148/152 (e) 149 


4, 
™ x 


= 
150 (g) 153 (h) 154 (i) 1 


Fig.20. Symbols used to represent units in THE BRIDGE. (a) German officer 
(observing with binoculars); (b) German or Allied sergeant; (c) German or 
Allied corporal (Allied reversed), firing a rifle in kneeling position; (d) German 
or Allied private (Allied reversed); (e) German sapper; (f) German LMG; (g) 
French resistance, throwing grenade; (h) Allied LMG; (i) Allied MMG. The 
numbers beneath each diagram are the code numbers under which each is 
defined. 
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Turn 1 German advance 


Before the turn begins the message ‘Rallying troops’ appears on the screen 
for a few seconds. The meaning of this is explained later. The Allied forces 
are deployed first, but the German forces have first move in each game turn. 
The north-west map section is displayed, but you can change to other sections 
whenever you wish. In this phase you may move any or all of your units, 
taking terrain into account. The computer does not prevent you from moving 
more hexes than allowed. You must also ensure that machine-guns are not 
moved unless there is a soldier to carry them! 


Moving aunit: Placethecursor over the symbol ofthe unit and ‘fire’. Notethat 
whenever the cursor is moved over a symbol the symbol is replaced by the 
general-purpose cross. The unit symbol is restored whenever the map is 
redisplayed. The details of the unit are displayed in BOS. If this is a unit you 
wish to move, move the cursor to the hex on which the unit is to be placed and 
‘fire’. The existing symbol of the unit does not disappear. A cross symbol 
appears in its new position. When the map is redisplayed the unit will be 
displayed in its new location. 

If there are several units on one hex, the first one displayed at BOS may 
not be the one you want to move. If so, keep the cursor on the same hex and 
‘fire’ again. The next unit on that hex will be displayed at BOS. Or, if there 
are no more units, the message ‘Hex empty’ will appear briefly. This message 
does not necessarily mean what it says; in this instance it means that there 
are no more units other than those you have already been told about. There 
is no need to move any of the units ona hex. In this way, you can inspect the 
contents of a hex without actually having to move the units from it. 
Incidentally, there is no point in trying to find out the details of your 
opponent’s forces in this way. You will obtain the ‘Hex empty’ message, 
indicating that there are none of your units on the hex. The map shows you 
the general disposition of the enemy forces, as you could discover in the 
field, but not the exact details. Note that you cannot change map sections 
while moving a unit. 


Resetting details: You will have noticed that whenever you place the cursor 
on a unit and ‘fire’, the message ‘Advance/ Reset’ appears in BOS. Instead of 
advancing a unit, you can reset the values shown in the row of figures. This is 
useful for altering weapon skill, or the number of grenades carried. Later 
you will use a similar routine for registering panic, wounding or killing. The 
method is simple. Just position the cursor over the digit you wish to change 
and ‘fire’. This registers the fact that you wish to reset a digit. Now press ‘fire’ 
again to alter the digit. The unit number and type cannot be altered. The 
rating digits are reduced by one each time you ‘fire’. If reduced to zero, they 
become nine when you ‘fire’ again. The status digit increases by one each 
time, with a maximum of three, then it returns to zero again. It might seem 
complicated to be reducing one set of digits and increasing the other set, but 
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in practice you are more likely to want to reduce ratings (and numbers of 
grenades, etc.), while status digits are more likely to be increased. This 
system saves time. The last digit changes from 0 to | and then back to 0 as 
you ‘fire’. It is used for registering two-state features such as ‘panic’ and ‘not 
panicked’. When you have finished changing digits, move the cursor to the 
flashing yellow-magenta square immediately to the right of the last digit and 
‘fire’. 

Finishing: When you have moved all the units you wish, move the cursor to 
the ‘F’ and ‘fire’. You then enter the next phase. 


Turn 1 German fire or advance: weapons 


This is the first part of the Advance/ Fire Phase, during which you can either 
advance a unit or fire its weapons (including machine-guns and demolition 
charges). 


Advancing: This is done exactly as in the Advance Phase. You can also reset 
details, as in that phase. 


Firing: When the phase is entered you are in ‘Advance’ mode. To change to 
‘Fire’ mode, position the cursor over the ‘F’ in‘A/ F’ and press ‘fire’. You can 
now fire the weapons of as many units as you wish. First position the cursor 
over the hex on which the firing unit is situated. Press ‘fire’, the unit’s details 
will appear in BOS. Note the weapons skill rating. Also (if this is not your 
first turn) note if the last digit shows the unit to be panicked (so it is not 
allowed to fire), or the status digit indicates wounded (fire with modifier), or 
KIA (cannot fire). If this is not the unit you wish to fire, you can continue 
looking through the list of units on that hex by repeatedly ‘firing’. If a 
suitable unit is found, move the cursor to the hex on which the enemy unit is 
situated. Press ‘fire’ again. The screen clears and the column headings of the 
WEAPONS table appears. Follow the same procedure as described in 
Chapter 4. The result is displayed as before. If the result of combat is ‘OK’, 
there is a short pause, after which you are returned to the map display and 
can fire other units. If the result is other than ‘OK’, the details of each enemy 
unit on the target hex are displayed one by one at the bottom of the screen. 
You can now reset each of these to register the effects of combat. Panic is 
registered by changing the final (green) digit to ‘1’. Wounding is registered 
by changing the status (red) digit to 2, while ‘KIA’ is registered by changing 
this digit to 3. Units which are KIA are not displayed on the map, though 
their details are always shown when the contents of a hex are examined. 

You and your opponent may decide that a machine-gun is best eliminated 
if the soldier carrying it is KIA. If so, set the status (red) digit to ‘3’. If it is 
eliminated it will not be displayed on the map. Yet, if you can remember 
where it is, it is possible to send another of your units to the same 
hex and ‘find’ it. Its details will be displayed during Advance or 
Advance/ Fire Phase when the contents of the hex are read and it could be 
re-activated by changing the 3 to a 0. There is no way provided in the 
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program in which machine-guns can be ‘captured’ and used by an enemy 
unit. If you wish to incorporate this rule in your game, the player from 
whom the gun is captured moves it to a hex occupied by a unit of the 
capturing side. Then it is possible for the gun to be fired, even though it is not 
listed on the hex during the capturer’s turn. 

You may continue firing any or all of the units and change map section if 
you wish. Firer and target must both be in the same section. If they are not, it 
is usually possible to change section to find one that shows both firer and 
target. 

If you have fired some units and then want to move others, position the 
cursor over the ‘A’ in ‘A/F and ‘fire’. This puts you back into ‘Advance’ 
mode. You can change between the two modes as often as you like. 

When you have finished firing, position the cursor over the ‘F’ in the ‘NS 
EW FR ~+’ group and press ‘fire’. This ends the phase. 


Turn 1 German fire or advance: grenades 


This is the second part of the Advance/ Fire Phase, during which units that 
have not already moved or fired may throw grenades. To throw a grenadea 
unit must be not more than two hexes from an enemy unit. The computer 
checks the positions of all units of both sides and, if there are none within 
throwing range this phase is omitted. 

The procedure for this phase is exactly as before. You begin in ‘Advance’ 
mode. The main purpose of this is to allow you to reduce the grenade figure 
of a unit before the grenade is thrown. Then change to ‘fire’ mode. The 
GRENADE table is used as described in Chapter 4. 


Close combat 


The map is not displayed during this phase. Instead, the computer searches 
through its army lists to find which units are on the same hex as an enemy 
unit. If no units in close combat are found, a message to this effect is 
displayed. If units are found, the computer displays the row and column of 
the hex and a list of the units of both sides present on the hex. This allows 
you to total close combat ratings (yellow figures). When this is done, pull the 
joystick back. The CLOSE COMB table is then operated, as in Chapter 4. 
The results of combat are displayed and then, at the bottom of the screen the 
unit details are displayed, one unit at a time. Whether each is a German or 
Allied unit is indicated. Reset the values, according to the combat result, 
following the same procedure as in Advance/ Fire Phase. Whenall units have 
been reset, the message ‘All units reset’ is displayed. The computer then 
searches for other instances of close combat. If there are more than one unit 
of a force ona hex, the same combat may be found a second or even a third 
time. In certain games you may prefer to resolve combat between different 
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units separately, and this feature gives you the opportunity to do this. In this 
game, the combat is resolved the first time the details are displayed, taking 
all units on the hex into account. On subsequent occasions on which the 
same set of units is displayed, press ‘fire’ to omit the remainder of the 
routine. If the circumstances are right, the computer may report close 
combat between an active unit of one side and a KIA unit of another, or 
between two machine-guns of opposite sides! In such events, press ‘fire’. The 
routine above is repeated until all close combat hexes have been found. The 
screen then displays the message ‘There are no units in close combat’ 
(meaning no more units). Then pull back the joystick to end the phase. 


End of turn 


You are given the option of continuing the game, or ofsavingit. Ifyou choose 
to continue, the Allied turn of Turn | follows. After this comes Turn 2 for 
the German player, followed by Turn 2 for the Allied player, until each has 
had ten turns. You are given the option to save the game at the end of every 
player-turn. 

The program saves the details of the state of the game under the filename 
‘Brid2 D’. If you are using a Microdrive and the cartridge already has the 
original data file of that name on it, this is erased and replaced by data 
relating to the current state of the game. If you wish to keep the original file, 
place a fresh cartridge in the drive, before ‘firing’ or keying SPACE to save 
the current game. If you are using tape and this has not been wound on or 
rewound since the game began, the tape will be ready to receive a recording 
of the new data following the recording of the original ‘Brid2 _D’ file. 

The next time you play, place the new cartridge in the drive, or run the 
tape on to the new recording before running the program. 


Rallying 


Units that are panicked must remain in that state until the beginning of the 
opponent’s next turn. In Chapter 4 we marked panicked units and removed 
the markers later. Markers are not used in this version of the game. The 
panic state is indicated by resetting the final digit of the unit’s details to | 
immediately after the result of the combat resolution table has been 
displayed. Panicked units are rallied automatically at the correct time, by a 
special routine which changes the ‘panic’ digit back to zero again. 


NOTES FOR PROGRAMMERS 


How the program works 


The arrays and variables used are defined in Appendix C. 
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The program consists of the main program (22 lines), 26 subroutines (310 
lines) and DATA statements for the machine code routines (32 lines) and 
other essential data (19 lines). The subroutines and machine code routines 
used here are exactly the same as those used in the other three games in this 
book. They perform all the main operations required for playing many 
different kinds of wargame on a computer. With this set of subroutines it is 
only necessary to substitute a different, short, main program to produce an 
entirely different wargame. 

The main program works as follows: 


26 Protect memory and set number of player-turns per game-turn 

39 Load data 

49 Call subroutine START 

5@ This line omits the initial deployment of troops if the game is resumed 
after saving. 

60-70 Deployment phase for each side. 

8@ Calculates and updates the turn number. This is the beginning of the 
game loop. 

99 Calculates the number of the army playing this turn. 

190-119 Rallying units of the opponent army. 

120 Advance Phase 

130 Advance/Fire Weapons Phase 

149 Using the proximity routine to omit the next phase if no opposing 
units are within two hexes of each other. 

15@ Advance/ Fire Grenades Phase. 

160 Close Combat Phase 

170-199 Option to continue or to save program. The end of one game 
loop. 

200-220 Saving and the end of the program. 


Subroutines 


The actions of the subroutines are as follows: 


CONTROL, PICK, READTABLE, 2TABLE, FIND, MOD, FINDNO 
RESULT, and WAIT, as explained in Chapter 4. 


DISPMAP (lines 1980-2036) What it does: displays a section of the map, 
by calling a machine code routine. 

Calling variables: upper, Ift (to specify co-ordinates of north-west 
corner of section to be displayed). 

Other subroutines called: machine code SCRMAP (see next section). 


DISPARMY (lines 2649-2169) What it does: display all units of all armies, 
except those which are to be hidden from the player who currently has the 
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turn, those which are acting independently, are in reserve or are KIA. Units 
are displayed as user-defined graphics symbols on green, cyan, yellow or 
white backgrounds for armies | to 4 in that order. 


DEPLOY (lines 2170-2319) What it does: controls deployment phase for 
one army. 

Calling variable: nuarmy. 

Other routines called: INITIAL, UNITLINE, COMMAND, NEWMAP. 


UNITLINE (lines 2320-2469) What it does: builds up a coloured display 
containing the main details of a unit (see Fig. 18). 
Calling variable: ny. 


COMMAND (lines 2470-2716) What it does: supervises input for the 
joystick or keyboard, moves the cursor and updates the display of its co- 
ordinates. Displays ‘NSEW F R +’ when the cursor is in BOS. 

Variables returned: xc, yc, g$, 7$ (when ‘fire’ is pressed). 

Other routines called: CONTROL. 


INITIAL (lines 2726-2758) What it does: initialises screen display, by 
setting cursor co-ordinates to south-east corner of screen, displaying north- 
west map section and displaying army units in that section. 

Other routines called: DISPMAP, DISPARMY. 


NEWMAP (lines 2769-2819) What it does: calculates co-ordinates for 
displaying a new map section, then displays the map and armies. 

Calling variable: g$ (from COMMAND). 

Other routines called: DISPMAP, DISPARMY. 


PHASE (lines 282-3050) What it does: controls all combat phases except 
close combat. This is not the same PHASE subroutine as was used in 
Chapter 4. 

Calling variables: m$, n/, n2, m, na. n2 must be zero if only one table is used; 
both n/ and n2 must be zero if no tables are used. 

Other routines called): COMMAND, NEWMAP, FINDUNIT, UNIT- 
LINE, RESET, FIRE, DISPMAP, DISPARMY. 


FINDUNIT (lines 3669-3160) What it does: scans the army details to find 
all units present on a given hex. 

Calling variables: nz, u, uf, xm, ym. 

Variable returned: u. (Make u= 1, and uf= 0 before calling.) 


RESET (lines 3119-3269) What it does: operates a routine for resetting 
army details. 

Calling variables: nx, u. 

Other routines used: COMMAND, SUBTRACT, UNITLINE. 


SUBTRACT (lines 3279-328) What it does: reduces the value of v/ by 1, 
restoring it to 9 if it was zero. 
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Calling variable: v/. 
Variable returned: v/. 


FIRE (lines 3299-3410) What it does: operates the firing procedure. 
Calling variables: n/, n2, na. 

Other routines called: READTABLE, 2TABLE, RESULT, FINDUNIT, 
UNITLINE, RESET. 


PROX (lines 3420-3499) What it does: calls a machine code routine to 
determine which pairs of opposing units are within a given range of each 
other. 

Calling variables: /im, ul, pl, p2. lim is set to one greater than the proximity 
range (e.g. set to 1 for close combat, 3 for grenades). First called with u/ = 0. 
Finds one pair of units at a time, and is called again (with w/ having its 
previously returned value to find the next, until it returns with u/ = 0, 
indicating that no further pairs have been found). 

Variables returned: u/, u2; the location of the hex on which each unit is 
situated can also be found by PEEKing memory (see CLOSE). 

Other routines used: machine code PROXIMITY (see next section). 


CLOSE (lines 3500-377) What it does: controls the close combat phase, 
and can read one close combat table. 


Other routines called: PROX, FINDUNIT, UNITLINE, CONTROL, 
READTABLE, RESULT, RESET. 


TURNEND (lines 3789-380) What it does: provides option to continue 
game or save it. 


START (lines 3810-4960) What it does: sets values of constants, mainly for 
use in displays. Reads machine code routines from DATA and stores them 
in memory. Define functions used in the program. Defines graphics. 
Calculates values of variables used throughout the program, relating to the 
map and armies. Variables returned: e$, na, map, nrows, ncols, lwr, rgt, ct, 
un. 

Arrays returned: a(), b(), c(), a$Q), s(). 


RALLY (lines 4076-4100) What it does: restores panicked units to active 
condition. 
Calling variable: na. 


Machine code routines 


SCRMAP Reads data stored in memory and plots a map section on the 
screen, including levels. 

The routine is located at 53000 to 53352. Its code in decimal form is given 
in DATA lines 4119 to 4289. Entry is at 53177. Locations used are (addresses 
stored ‘low-high’, as usual): 
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53000 Screen row at which current character is to be printed. 

53001 Screen column at which current character is to be printed. 
53002/3 Address in the display file of the top row of pixels of current 
character. 

53004/5 Address in user defined graphics RAM of top row of pixels of 
current character definition. 

* 53006/7 (Address—1) of byte storing details of hex at top left of screen. 
53008 /9 Address in attributes file of current character. 

* 53010/1 Base address of colour values table. 

53012/3 Row and column counters. 

* 53014 nrows—10. 

* $3015 flag=0 if first column of map section is even-numbered; = 1 if odd- 
numbered. 

53016/7 Base address of user defined graphics ROM for CHR$(144), 
usually 15744. 

Locations marked * are POKEd before calling the routine; 53006/7 and 
53015 must be POKEd each time the routine is called. 


PROXIMITY Detects if two units of opposing armies are within a given 
range of each other. Units in reserve (i.e. at location 0,0) are ignored. The 
routine takes the last unit of Army | and compares its location with those of 
each unit of Army 2 in turn (starting with the last unit and working toward 
the first). Then it takes the second-from-last unit in Army | and compares it 
with units in Army 2 in the same way. It works its way down the list until all 
possible comparisons have been made. Whenever it finds a pair within the 
given range it returns with the numbers of those two units and their 
locations. The routine may be re-entered at a different point to continue its 
search. 

This routine assumes that the data for units of both armies occupies the 
same number of bytes. This means that both armies must have (or not have) 
ratings and that both must have (or not have) independent action. It also 
assumes that there are no more than 255 units in either army. The routine is 
located in addresses 53400 to 53588. Its code is given in decimal form in 
DATA lines 4299 to 4409. The entry point is 53415; the re-entry point is 
53522. The following locations. are used, primarily for transferring data 
between subroutine PROX and this routine (all addresses are stored 
conventionally as low byte followed by high byte): 

* 53400/1 Address of the ‘row’ byte (see Fig. 7) of the last unit of Army 1. 
* 53402/3 Address of the ‘row’ byte of the last unit of Army 2. 

* 53404 The limit, Jim. 

53405/6 As 253/254. 

* 53407 Number of units in Army 1. 

* 53408 Number of units in Army 2. 

53409 Number of units in Army 2. 

* 53410 Number of bytes used to store unit details (4, 6, or 10). 
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$3411/12 Row and column of unit in Army I. 
$3413/14 Row and column of unit in Army 2. 

Locations marked * are to be POKEd before calling the routine. /im is the 
Smit at which, and beyond which, the units are not returned by the routine. 
For example, if Jim is 4, all pairs within 3 rows and 3 column of each other 
zre reported. Units reported include those which are both 3 rows and 3 
columns apart, and therefore includes some but not all of those that are 
zctually four hexes apart. 

On return, the numbers of the units and their locations can be read from 
33407, 53408, and 53411/12. The value of USR is the same as that in 5340. If 
USR is zero on return the search is complete. If it has any other value, re-call 
the routine entering at address 53522, without altering any of the stored 


values. 


FNa A function for bitwise AN Ding of two values each in the range 0 to 255. 
The routine is located at 53600 to 53618 and is entered at 53600. 


FNo A function for bitwise ORing of two values each in the range 0 to 255. 
The routine is located at 53620 to 53638 and is entered at 53620. 


Other machine code routines: Brid2 requires no other routines, but there is 
provision in subroutine START for loading such routines should a game 
require them. The code for these is to be listed in lines 5099-5999. Routines 
are stored in RAM from 53700 and may occupy all addresses up to 55499 
(1800 bytes). The address of the last byte used in any given program is listed 
as the first data item on line 5999. It is read and used in line 3949 of START 
as final. If final is zero (as in Brid2), it indicates that there are no further 
machine code routines. 


DATA lines 6009-6169: These hold data for the user defined graphics which 
represent army units. Line 609 lists the UDGs allocated to each unit or each 
army. The numbers from | to 16 represent codes 145 to 160 (code 144 is the 
general-purpose cross symbol). This system allows individual units (e.g. 
King Harold in INVASION 1066) to be allocated a distinctive symbol. Up 
to 16 symbols may be defined. Lines 6919 to 616 hold their definitions. For 
ease of working we have defined these in binary numbers, as explained in the 
Spectrum manual, but we have used ‘0’ instead of ‘BIN 00000000’. If 
memory space is short, all numbers could be expressed in decimal. If fewer 
than 16 definitions are required, the unused characters must be defined, 
using eight zeros. 


Data line 7009: This holds 14 attribute values to set the colours in which unit 
details are displayed by UNITLINE. Each value is calculated from the 
formula: 8 * paper + ink. Add 128 if the paper and ink colours are to be 
flashed. For ratings or other details that are not being used in a given game, 
use the value 63 (white on white). 


Chapter Eight 
Hidden Movement 


One of the less realistic features of wargaming with models or counters is 
that the commanders of both sides can see all their troops and all those of the 
enemy, no matter how far away they may be. Their bird’s-eye views of the 
‘battlefield and the surrounding terrain mean that the elements of surprise 
and uncertainty are completely lacking from the game. Yet surprise and 
concealment are of great tactical importance in real warfare. 

We refer to the ability to move one’s own troops without revealing their 
whereabouts to the enemy as ‘hidden movement’. There are several ways of 
attempting hidden movement in a board wargame. One method is to turn 
the counters over so that it is not possible for the opponent to read the type 
of unit they represent. But the enemy at least knows that a unit is there, even 
if its exact nature is unknown. The method of displaying armies adopted in 
this book already provides this degree of uncertainty, but we can do better 
than this. 

In miniature wargaming, the preliminary moves of a battle may be 
conducted off the table. Each player has a map of the terrain, often including 
a wider area than that modelled on the table. Moves are marked on the map. 
An umpire is required to inspect the maps of each side after a move is made. 
When the umpire judges that two or more opposing units are in view of one 
another, the corresponding models are placed on the table. This role of the 
umpire is one that can be undertaken by the computer. Another technique 
adopted by some miniature wargamers is to hanga curtain across the table, 
so that the movement of models on the table is hidden from the opponent 
until the curtain is raised at a predetermined stage of the game. Apart from 
the difficulty of fitting up curtains in an average living-room, this method 
supposes that the front line is going to bea straight line. It does not allow for 
attempts to out-flank the enemy. 

Hidden movement is extremely easy to achieve with a computer. The 
computer holds a record of which unit belongs to which side. It knows 
exactly where each unit is situated. It can be programmed to scan its data to 
find which units are within a given distance of a unit of the opposing side. 
Using this information, it can be programmed to plot enemy units on the 
map only when they are in sight of units belonging to the commander whose 
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turn it is to play. A player must, of course, refrain from looking at the screen 
during the opponent’s turn. 

This ability to provide for hidden movement adds appreciably to the 
realism, excitement and enjoyment of the game. In particular, it is a very 
good reason for using a computer when playing with models. To begin with, 
each commander will see only friendly units on the screen. No models are 
placed on the table. The game is played entirely on the computer until 
opposing units come within sight of one another. At this stage, each 
commander sees all the friendly units and a few enemy units too. As each 
unit becomes revealed to its opponents, the corresponding model is placed 
on the map in the position indicated by the map co-ordinates. 

Hidden movement is introduced into the game described in Chapter 9. 
This is based on the Battle of Hastings, 1066. The English and Norman 
armies approached the battlefield from opposite directions. They would 
have received information of each other’s approach but would not have 
known the exact route that each would take. Troop movement began at 
sunrise, and the autumn mists would have reduced visibility at first. Later, 
there would have been an increase in viewing distances, as the mists cleared. 
The battle continued all day until dusk. In the last hour or so, visibility 
would have been reduced again. Hidden movement and the effects of mist 
and impending darkness are easily simulated by the six-line subroutine, 
HIDE and REVEAL. Those readers who prefer to go straight on to the 
game should turn to Chapter 9. Below is a description of the subroutines. 


NOTES FOR PROGRAMMERS 


Hidden movement is effected by two subroutines, HIDE and REVEAL. 
Here are their listings: 


443@ LET ui=@:REM HIDE **+ 

4449 GO SUE 2428: IF ul=@ THEN GO TO 4468 

4458 LET r(pl,ui)=1: LET r(p2,u2)=1: GO TO 

£448 

4462 RETURN 

£47@ LET bu=a(id+iB: LET by=b(i):s LET ti=25 
i: LET t4=4: FOR p=1 TO PEEK 55542: FOR u=i 
TO c(p): REM REVEAL *** 

24898 IF r(p,u)=1 THEN FOKE bu,FN a(FPEEK bu 
-ti>: GO TO 4588 

£490 FOKE bu,FN o(FEEK bu,t4) 

£588 LET bu=bu+by: NEXT u 

43519 LET bu=buti3: NEXT p 

45298 RETURN 
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HIDE (lines 4436-4469) 

What it does: it operates on an array r (army,unit) in which there is a cell for 
every unit. The value in each cell, initially zero, is set to ‘1’ if the unit is visible. 
Before calling this routine the array must be dimensioned, as in line 119 in 
the program in the next chapter. Line 4449 calls PROX to find a pair of units 
within the distance /im. HIDE can be recalled several times, without 
redimensioning r(), so as to show those units of several armies which are 
visible to one army (e.g. in INVASION 1066, which of the Norman, Breton 
and French armies are visible to the English army). 

Calling variables: p/, p2, lim. 

Array returned: r(). 

Routines called: PROX and its machine code routine. 


REVEAL (lines 4479-4529) 

What it does: takes the array created by HIDE and alters the ‘hidden’ bit in 
the status byte of each unit to zero if visible or ‘I’ if hidden (the opposite of 
the value in the array). 

Calling array: r(). 


Notes: If the subroutine is called with the value of Jim less than on previous 
occasions, many more units may suddenly become visible to each other (i.e. 
the mist clears). The routine also makes units hidden from each other once 
again, if they move further apart or if visibility decreases (dusk falls). The 
subroutine considers two armies. If the game has more than two armies (as 
does INVASION 1066) the routine is called for each pair of opposing armies 
in turn. 
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Chapter Nine 
INVASION 1066 


This is a medieval wargame, based on the invasion of England by the armies 
of Duke William of Normandy. The battle took place in an area a few 
kilometres from Hastings, where the town of Battle stands today. 

The Normans consisted of three main armies, the Normans themselves, 
led by William and Bishop Odo (see Table 10), the Bretons, led by Count 
Alan (see Table 11) and a mixed contingent of French and Flemish soldiers 
with a small group of Normans (Table 12). The combined strength of these 
three armies was about 6000 men. Opposing them was a single English army 
of about 6600 men, under the command of Harold (Table 13). 

INVASION 1066 is structured so that it may be played by up to four 
players. Each army plays its turn separately, so that one player can 
command the English army against the other three players, who each 
command one of the Norman forces. Alternatively, two players may take 
part, one having three armies to control. We begin by describing the 
scenario of the game, how to set it up and how to play it. Programmer’s 
notes on the game are at the end of the chapter. 


The invasion of England 


This game simulates the last successful invasion of the English mainland. 
The English king, Harold, had been fighting Norse invaders, eventually 
beating them at the Battle of Stamford Bridge, near York, on 25 September 
1066. While this was happening, William of Normandy had set sail for 
England, crossing by night and landing unopposed near Hastings. Here, on 
a peninsula of land, he set up camp. He built fortifications at Hastings. 

Harold heard of William’s arrival in early October and immediately 
marched down from York. Harold’s troops had suffered severe losses at 
Stamford and this, coupled with the long march, must have lowered their 
normally high morale. This is reflected in the initial morale ratings given to 
the English units at the beginning of the game. 

Harold’s army consisted of Huscarls, the Select Fyrd and the Great Fyrd. 
The Huscarls were mainly skilled and fearsome mercenaries, heavily 
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armoured, who fought with the two-handed battle-axe. They also carried 
swords. The Huscarls were thus of greatest value in close combat. The usual 
tactic was for the Huscarls to form the front rank of the army when in battle 
formation. 

The Select Fyrd were mainly squires from all parts of the country, 
experienced fighters, mostly well armoured and fighting with spears. Their 
morale would normally be very high. The Great Fyrd were men raised 
locally as and when required. They were relatively poorly armoured (except 
for the wealthier ones) and less experienced than the Huscarls or Select 
Fyrd. They fought mainly with spears. Like the Select Fyrd, they also had 
short-range missile weapons, such as javelins and throwing axes. Harold 
had summoned his troops to meet at Caldbec Hill on 13 October. 

William’s troops were different in composition from those of the English. 
He had a considerable number of cavalry, well armoured, and carrying 
spears and swords. His infantry were also well armoured and carried spears. 
William’s third force consisted of archers with short bows. These were the 
only troops capable of inflicting damage at medium range. It was not 
intended that they should take part in close combat, so they wore no 
armour. 

At dawn on 14 October, William’s troops moved north from Hastings, 
crossing Telham Hill on their way to meet Harold. Most of Harold’s troops 
were assembled on Caldbec Hill, but some were still arriving from the 
surrounding area. They then moved south along the spur of high ground. 
They formed up in battle line along the edge of a ridge, which was about 800 
metres long. The formation was six or seven deep, the Huscarls forming the 
front line. Behind them were the Select Fyrd. The Great Fyrd stood at the 
rear. 

In the meantime, William’s troops had advanced to form a line facing the 
English troops. They had the disadvantage of being in the valley. The 
Norman troops were in the centre, with the Bretons on the left flank and the 
French on the right. There was marshy ground behind the Bretons, making 
retreat difficult, especially for the cavalry. 

By the time that the armies were assembled in battle order, it was 10 
o’clock. The battle commenced. We shall not describe the course of the 
actual battle. The scene is set and the rest is a matter for the players. 

The battle continued all day until dusk. By that time, both sides had 
inflicted heavy casualties on the other. The decisive event seems to have been 
the wounding of Harold by an arrow from the Norman archers. This was 
followed by an attack on Harold led by William. His group fought their way 
through the fray and killed him. With Harold’s death, the remaining English 
troops routed, leaving the battlefield and making for the relative safety of 
Andreswald Forest. The invasion was successful and, soon afterward, 
William was crowned King of England. 
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led >‘2ying the game 
— Se method of playing on the computer is generally the same as for THE 
==1DGE, so we shall not repeat the methods here. You need a computer, 
ry, ‘se rules and detailed map (see Fig. 21) (both are in this chapter of the book), 
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Fig 27. Map terrain for INVASION 1066. 
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sampling the use of a computer to simulate hidden movement in miniature 
wargaming. On the computer, one unit represents 300 men (except for 
leaders). As a model wargame, each unit is better represented by five models, 
giving a ratio of | model to 60 men. These models will move as a group; a 
model is removed from the group whenever unit strength is reduced below 
240, 180, 120, 60 and 0. The map scale is 150 mto the hex. On the table, a hex 
could be 6cm. This would make it possible to place as many as 25 models in 
one hex, and arrange them six deep. This is equivalent to the maximum 
stacking allowance of five units (1500 men) specified by the rules. On this 
scale the table needs to measure 1.6 m X 1.75 m. If your table is smaller than 
this omit the southern portion of the area and reduce the scale to 5cm to the 
hex. Contours play an important part in the game. A contoured terrain 
model is therefore preferable, even if it is only a cloth covering piles of 


Mets igen cates 
Cd coos Har hag os 2 
“ie Pd ots, Fe. 

He am 


Fig. 22. Designs for cut-out figures of Norman forces for INVASION 1066. (a) 
Infantry; (b) Cavalry; (c) Archer. 
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*eoes. When playing with models, the table is empty to begin with. Models 
ace paced on the table only when each is seen on the screen map displayed to 
Ge enemy side. 

Designs for cut-out models are shown in Figs 22 and 23. Designs for 
~@nters appear in Fig. 24. You may find it useful to draw the design of Fig. 
1 ona sheet of transparent plastic. Make the grid the correct size to match 
‘Se hexes displayed on your TV screen. Hold this against the screen with its 
ventral hex over the hex in which a unit is located. The numbers on the grid 
adicate any given number of moves. 


a) 


Fig. 23. Designs for cut-out figures of English forces in INVASION 1066. (a) 
Huscarl: (b) Select Fyrd; (c) Great Fyrd. 


Fig. 24. Examples of counters for INVASION 1066. (a) English Huscarl; (b) 
Norman leader. 
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Fig. 25. Copy this design on to a piece of transparent plastic sheet, to use 
when planning moves (see text). 


Setting up the game 


As usual, there is a direct way and a programmer's way of putting the game 
together. 


DIRECT WAY PROGRAMMER’S WAY 
InvadeL TABLEMAKER — MISSILES 
FRAY 
Invade main program ARMYMAKER — NORMAN 
BRETON 
Ss FRENCH 
ENGLSH 
lines 1996 to 4429 MAPMAKER- ~— BATTLE 
of Brid2 INVADE 
ca DATASTORER ~— INVADED 
lines 4439-7000 Invade (see left column) 
(subroutines HIDE, Optional: EDITDATA 
REVEAL and DATA) 


Summary of programs needed for setting up INVASION 1066. The left 
column shows you how to save typing by using almost the whole of the 
Brid2 program (Chapter 7). 


iSe 


ne 
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The direct way: Read the instructions and advice on keying in, which is 
=ven in Appendix A. 
l= you have already saved ‘Brid2’, load it again, delete the main program 
Snes 10-220), then add further subroutines and data to it as described 
>elow. If you have not already saved ‘Brid2’, type in lines 1909-1979 from the 
Sst version of THE BRIDGE (Chapter 4), followed by lines 1986-4426 of 
she second version of THE BRIDGE (‘Brid2’, Chapter 7). Of course, if you 
=ready have the first version of THE BRIDGE on tape, you can save time 
>y loading it and deleting lines 19-339 and 1989-2639. 
When you have reached the stage of having a listing of subroutines from 
nes 1600-4429 inclusive, add the two subroutines, HIDE and REVEAL, 
‘rom Chapter 8. Then type in the main program, listed below: 


iB REM ** INVASION 1866 ** 
28 CLEAR 352999: LET gturn=4 
3Q LOAD *"m":1; "Invade D" CODE 
48 GO SUB 3818: REM START 
5S@ LET turn=FEEK (5550@)+1: POKE SS55@@,tu 
mn 
6@ LET nuarmy=turn-INT ((turn-1)/FEEK (S35 
S42))*FEEK (S5542) 
78 IF nuarmy<>1 THEN GO TO 128 
B@ LET lim=8 
9@ IF turn=1i7 OR turn?72 THEN LET lim=6 
1@Q0 IF turn?>8@ THEN LET lim=4 
110 DIM r(FEEK S5542,maxu): LET pi=4: FOR 
p=1 TO 3: LET p2=p: GO SUB 442@: NEXT p: GO 
SUB 4470: REM HIDE.REVEAL 
128 LET na=nuarmy: LET m#=" A/F Missiles": 
LET ni=i: LET n2=@: LET m=@: GO SUB 2820: 
REM PHASE 
138 IF turnt21 THEN GO TO 188 
148 LET na=nuarmy: LET m#=" Charge": LET n 
i=@: LET n2=@: LET m=@: GO SUB 2828: REM PH 
ASE 
i5@ IF nat?4 THEN LET m#=" Rout/Rally": L 
ET na=4: LET ni=@: LET n2=@: LET m=@8: GO SU 
B 29828: GO TO 188 
i16@ LET n=2: LET pi=4: FOR p=1 TO 2: LET p 
Z2=p: GO SUB Z5@@: NEXT ps REM CLOSE 
170 LET m#t=" Rout/Rally": FOR i=1 TO 4: LE 
T nazi: LET ni=@: LET n2=@: LET m=@: GO SUB 
2820: NEXT i: REM PHASE 
ig@ GO SUE 3788: REM TURNEND 
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19@ IF turn=88 THEN GO TO 228 

=0@ IF j#="k" THEN GO TO 508 

216 ERASE "m":31i; "Invade BD": SAVE #"m"s135 
“Invade D"CODE SS5@@,FN d (SS5555) -55499 
220 CLS : PRINT " Game finished" 

2238 STOF 


Important: This listing above is intended for use with a Microdrive. If you 
intend to use the program with tape, substitute this line for line 39: 


30 LOAD “Invade D”CODE 


There are 3 spaces between ‘Invade’ and the ‘D’. Also substitute this line for 
line 219: 


219 SAVE“Invade D”CODE 5559,FN d(55555)—55499 
Finally, add these DATA statements: 


5@@@ DATA @ 

OOD DATA 14142,2,2o25Se4qSglglale2y2edqbyt 
slyly Zy2y Zebu 7585999575 959%510,18,18,18,18,1 
@,10,1@,10,10,11,11,11,11,11,11,11,12,13,14 
6@1@ DATA BIN 11111111,BIN 180110@1,BIN 100 
11001,HIN 11111111,BIN 11111111,BIN 1001100 
1,BIN 1@@11@@1,BIN 11111111 

6028 DATA BIN 180@0110,BIN 21800110,BIN o@1 
@@111,BIN @@811111,BIN @000@0111,BIN @@@0111 
1,BIN @0018012,BIN 90110011 

6038 DATA BIN @@201@80,ERIN @8@9100@,BIN 108 
11@0@Q,BIN 11111110,BIN 10111110,BIN 0011012 
@,BIN @6100010,BIN aziaa010 

6040 DATA BIN @88@0118,BIN @810@110,BIN @18 
@@Gi@,BIN 1111111@,BIN @1080111,BIN 9010011 
@,BIN @8220101@,BIN 9@211012 

6@50 DATA BIN 1@011@@1,BIN @1111110,BIN @11 
11118,8,BIN @1000010,BIN @1900010,BIN 1011 
@i8,BIN o0108102 

6048 DATA @,BIN @8011028,BIN @@111108,BIN @ 
@111080,BIN @2110100,BIN @0111100,BIN @@011 
@20,BIN @@111190 

607@ DATA BIN @101101@,BIN @1111110,@,BIN @ 
@011@00,FIN @01@@100,BIN @2111100,BIN o0100 
1@8,BIN 88100100 

6882 DATA BIN @181181@,BIN @1111118,08,BIN 2 
@1111@0,BIN @21@@000,FIN @2111100,BIN 20102 
@20,BIN 28111100 


ee EEE 
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2292 DATA BIN @1811@18,BIN 01111118,2,BIN @ 
111@88,BIN @@10019@,BIN @@111008,BIN e@io98 

1; 122,BIN 8ig0i00 

2122 DATA BIN @1@@811@,BIN 1112@118,BIN B10 

2i11,BIN @@@01111,BIN @8001111,BIN @0@0111 

:.BIN @@0@1910,BIN 00011011 

21i1@ DATA BIN @11@00@1,BIN @110@810,BIN 111 
ou 2ZiG@A,BIN 11111@8@,BIN 1118@808,BIN 1111900 

2.HIN @1001002,BIN 11001102 

£128 DATA BIN @10@0110,BIN @1080110,BIN 012 

Ziii1,BIN @1110111,BIN 01000111,BIN 2100101 
for Z2,BIN @108101@8,BIN @1011@11 
£13@ DATA BIN 1@811001,BIN @11111110,BIN @1 
121118,0,BIN @@1@@i@0,BIN @01111@0,BIN a01a 
2188,BIN o@i90100 
£148 DATA BIN @1@11010,BIN @111111@,8,BIN @ 
2211102,BIN @01@0000,BIN @2101108,BIN ooia0 
18@,BIN 28811022 
£150 DATA HIN @1811018,BIN @1111118,8,BIN @ 
21G0008,EHIN @8120800,BIN @0198000,BIN o2100 
220,BIN 02111100 
£160 DATA @,8,0,8,0,9,2,8 
£172 DATA 2,9,8,9,0,8,8,2 
7@20 DATA 7,7,7,7,48,48,4 
2,179 


8,63,235,40,63,32,5 


B Save the program under the name ‘Invade’. 
1) Next type in the loader program, listed below: 


2 if REM ** INVADEL *+# 
i 2@ CLEAR 32999 
36 FOR j=S55588 TO 57547 
{ 40 READ x: FORE j,x 
3@ NEXT j 
68 STOP 
5 1@@@ DATA @,2,12,217,223,218,08,8,9,8,8,9,8, 
2,0,0,0,08,0,2,9,8,8,0 
1812 DATA Bis HigHiy2 B52 50.0 0H yt yy lai 
} 38,4,132,228,288,228,25 
1828 DATA 220, 66,221 .229,271, @,0,285,224,8, 
2,0,0,0,0,8,77,73,85,83,735,76, 69,8 
1920 DATA 32,11,6,49,8,6,8 145,50.32,32,32,3 
2,32,32,32,22,45,49,52.32,32,32,52 
1842 DATA 32,32,22,48,32,32,52,52,22,32,22, 
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z5 = 7 70790 F595 Ts TF 2 si = SS SS 

Saige g AP g Sag Sey Ol gh hg Oe yO nny oe ye 

ise HATA 32.29.30 20.25.29 33 5. 35 5i.32 
Se gt gta gt gS ge gt ga gt gy gw 

7 3 F595 FS] 39 Ss 5 SS Ss ST SS eS Se 

Sa ga gg a gg ag ag eg eg Sg eg a 


wa ag Sag ag ag Sg ag Sag ag ag tg 
T5 TR T5o 45 ar + CF eS A Se A 
ee a ee ge gta ag Sag ta eg Sg 


1870 DATA 32,55, 32,532,352, 52,52,52,52,32,52, 


iJ T9595 FTO TR 7 OTS 7 OF TS TT. oF 
~! Sg ies alt Sag dearth egal gd eres 48,32 


1@8@ DATA 109,181,110,22,32,32,22,49,48,48, 
32,32,32,52,32,32,32,49,53,48,52,52,52,22 
1898 DATA 32,32,32,58,48,49,32,52,22,52,22, 


3 Sa T5 F595 T59 F959 F959 759 7T59 = 
A aa es 4 gee g Oly Se gOS ge gue goed 


1180 DATA 48,48,32,32,232,22,52,32,22,49,47, 
49 ,32,580,47,49,32,51,47,49,32,52,47,49 
11186 DATA 22,52,47,49,22,54,47,49,32,56,47, 
30,32,49,48,47,580,49,51,47,58,49,55,47 
1120 DATA 3@,49,56,47,58,54,47,580,22,49,58, 
anise 49,53,47, 51,52, 48,47 ,53,580,52,47 
28 DATA 32,51,48 47 ,52,51,54, 47,52 ,02,47, 

a a an, 47 ,51,32,49,58,47,51,49,56,47 
1148 DATA 31,580,51,47,52,51,55,47,55,52,52, 
47,55 ,52,08,47,55,04,47,51,32,49,54,47 

115@ DATA 52,58,48,47,52,51,580,47,55,51,57, 
47 ,96,52,56,47,57,52,595,47 ,52,594,51,47 

1168 DATA 37,55,47,51,52,49,48,47,51,49,52, 
47 ,92,49,57,47,53,098,52,47,55,51,54,47 

1178 DATA 34,52,55,47,57,52,54,47,57,54,52, 
47,57 ,55,52,47,57,49,56,47,54,58,52,47 

1186 DATA 34,51 ,49,47,54,51,56,47,56,56,51, 
47 ,57,1,2,19,27,535,28,2,4,12,28,236 

1198 DATA 21,2,12,280,21,27,45,4,12,21,28,38 

246,5,8,14,29,29,47,6,13,22,16, i7 

1208 DATA 48,7, 14,253,230, 4@,41,8,15,17,31,41 

2,9,16,24,22, 2,425,198, 17,25,33, = 
1216 DATA 44,11,18,26,24,44,49,76,82,65,89, 


S2y52)52)52,52)1559 5152, 6,8,45,51 


T5O TR Te TH OTA OTN OTT OTA 

26 DAT roi og eng gg, laa stg ag ae ni 
79 FT] F939 F595 F959 F5 45.49 Sere an 
ee toe wg ee ee ee ee 


38 DATA TFT. F595 FS AD WS? oe oe eS Pe 

ao Segoe glee sey ee oe a a a 

ae g Sg Ie pg ag lg ag ag Sag ag ag 

iz TFT. FA TO FTS9 T5959 FH9 TO F595 F4 
248 DATA BO p24 Sg Sly Se Oey Ol geeky cegoly 
75 F595 59 25 F595 T9 759 59 _ 79 _ 859 79 49 +5 

Seat gS gg Sa Sa gg Sg Sg Sg Sg ag Sag ag 

ax To FO Fa TS F959 FO STF FH FS FH OTS 

1258 DATA Be ee ge ee eee gee Re eke 


TS. T9 FT95 F5 TS 54 3 5 +5 +5 5 3S 
eg ag eg Sg lg EG Ly SOE gy Eg ey ig SE 


3 = TS oO 29 9 39 53 FS 
1268 DATA Dg Ge g Ig Og Oe gL ye GOL gl gue goey 
T59 = T5 ~F5 T5 7 79 T5 5 m St 

Dab y Og Clg Sg Og Oe GOL Que gon gee geal ge 


[_. Eee 
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' E278 DATA 32,32,22,22,52,52,32,52,49,48, 32, 

3 22,32 ,52,32,532,532,522,49,49,52,32,52,22 | 

1288 DATA 32,22,22,22,53,58,49,32,48,65,58, 
? $2,41,32,52,58, HG SZ gos ge ge goe gee yoe 

1292 DATA 51,58,49,32,32,352,52,22,52,22,52, 
7 Mn A? , 32 325 52,52,52,52,52,49,56, 49,32 

13@@ DATA 22,32,32,22,32,22,49,58,50,22,252, 
, Mees? .325327,32,49,58,51,32,52,32,32,52 

i218 DATA 32,32,49,58,52,32,22,252,22,32,22, 
: 32,49,598, 52,252,522, 52, 32,52,52,52,55,48 

'328 DATA 53,48,50,53,55,48,53,48,58,55,49, 
: 28,52,48,48,48,53,48,50,53,508,53,53,48 

1238 DATA 49,48,58,52,49,48,53,48,48,48,49, 
22,49,48,49,48,58,52,50,52,48,48,48,49 

1Z42 DATA 5O,55, 155475959595 Pp Py Ful yta Ty 7 59 
! .9.9,9,2,6,8,8 

TS5O DATA 12,9,94959 525256565 Bu7u 7a 7a Takes 

16.8,7,7575753 
i362 DATA 2,2,10,8,8,7,7,754,4,4,11,108,8,7, 


M.7,4,4,4,11,11,6,3 
BS72 DATA 3,3,44,4545,4511,11,5 6555355 454545451 
P6,6,3,3,5,5,5,5 

£3582 DATA 135,11,11,652 5555555555 4545251,5, 

5.5,5,5,5,4,2,1,5 

TS9B DATA 55555 yg 4g 4g 2g Sy gg yg gg 452 
,78,111,114,189,97,118,32 

1480 DATA 32,32,8,9,8,21,49,0,9,16,22,4,49, 

2,9,17,23,4,50,8,8,16,22,4 

1410 DATA 58,8,8,17,22,4,508,08,8,17,22,4,58, 

B,8,17,23,4,51,8,9,17,22,4 

1428 DATA 4,1,9,16,22.4,4,1,9,17,23,4,66,11 

4,101,116, 111, 110,22,32,22,9, 7,0 

1450 DATA 71,49,8.9,19,22,4,49,8,9,19,24,4, 

50,2,8,19,23,4,58,8,8,19,24 | 
1448 DATA 4,5@,8,8,28,25,4,51,0,9,20,25,4,4 
3159,19,24,4,78,114,181,118,99 

145@ DATA 104,22,32,22,8, 9,8,21,49,8,9,18,2 

3, 4,49,8,9,19,24,4,49,8,9,19 

1440 DATA 25,4,58,0,8,18,23,4,50,0,8,18,24, 

4,52,8,8,19,25,4,51,08,9,19 

1470 DATA 25 54545159, i8.22,4, 4,1,9,18,24,4, 

69,110,183, 198, 115,104,32,32,32,0 

1488 DATA 25,0,21,49,0,9,4,15,4,49,8,9,5,14 
4,49,8,9,4,14,4,49,0,9 

1490 DATA 3,13,4,49,8,9,4,15,4,508,8,7,5,13, 
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4,58,0,7,4,13,4,50,8,7 
1582 DATA 5,123,4,58,8,7,2,14,4,50,0,7,4,14, 
4,58,0,7,4,15,4,50,8,7 
1516 DATA 4,12,4,50,8,7,2,8,4,58,08,7,5,9,4, 
50,0,7,2,11,4,51,8,6 
1528 DATA 4,13,4,51,8,6,3,14,4,51,8,6,4,14, 
4,51,8,6,3,18,4,51,8,6 
1528 DATA 1,15,4,51,8,6,6,5,4,51,0,6,1,11,4 
54,1,8,4,15,4,4,1,8 
1548 DATA 3,13,4,4,1,8,5,12,4,29,25,976,9659 
6,32,72,572,72,72,88,88,98,88,72 
1550 DATA 88,104,104,35,35,25,35,235,55,52,4 
0,16,8,0,8,0,14,14,14,8,3,3,3,5 
1560 DATA 2,0,4,8,8,8,0,8,355,55,55,55,55,55 
,48,252,16,0,0,0,8,14,14,14 
1578 DATA @,2,2,2,2,8,4,0,08,0,0,0,0,25,5 
5,25,55,25,40,22,16,8,8 
1588 DATA 0,0,14,14,14,14,8,2,2,5,2,8,4,8,8 
,8,8,8,25,25,25,25,25,48 
159@ DATA 22,16,8,8,0,0,0,14,14,14,8,3,3,2, 
3,3,4,9,8,8,0,0,8,25 
16480 DATA 25,35,35,25,48,32,16,2,8,0,0,8,14 
,14,14,14,0,3,3,35,08,4,0,8 
1618 DATA 0,14,14,8,35,55,25,55,40,48,32,16 
,0,8,16,8,8,14,14,14,14,14,8,2 
1628 DATA 0,4,0,8,0,14,14,14,0,35,55,55,55, 
40,48,32,16,16,16,16,8,8,14,14 
1628 DATA 14,14,4,4,4,4,4,8,0,0,8,14,14,14, 
3,43,48,40,48,48,32,16,32,32 
1649 DATA 16,8,14,14,8,14,14,4,14,8,0,4,4,4 
34,4,4,14,0,235,32,52,48,48 
1650 DATA 48,32,232,32,32,16,8,0,14,0,8,14,4 
,14,0,8,8,0,8,0,14,14,4,4 
i668 DATA 25,32,48, 48,32,32,32,22,32,32,16, 
2,@,0,8,14,4,14,8,0,8,8,9,8 
1670 DATA 0,14,14.0,4,35,32,32,48,22,16,38, 
20,32,32,16,16,8,8,8,8,4,14,8 
1680 DATA @,2,8,8,0,0,8,0,0,8,25,22,22,22,1 
6,14,14,20,32,32,16,16,8,8 
1698 DATA @,4,16,16,8,8,8,8,8,8,3,5,5,5,0,1 
32,352,352, 1&,4,14,16 


°, 16,32,22,22,1 


— 
Sm 


1720 DATA 16,16, is, 16,80,8,4,16,32,16,8,8,6, 


@ (Oy 3y5y3o 30555, 16,32,32 


1718 DATA 16,4,14,8,@,16,16,16,16,8,4,15,3 
,22,16,16,16,16,0,3,3,35343 
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By22 DATA =,2,3,16,32,16,4,14,9,8,8,16,32,1 


14, 096,0,4,16,32,32,52,32,16,16 
S7=2 DATA @,19,19,19,3,5,3,19,16,16,4,14,2, 
. Oe 32,28,46,352,22,16,280,16,32,32 
BSS DATA 22,32,52,16,16,16,19,19,3,5,8,3,52 
14, (2£.16,12,14,0,14,12,38, 30,532,232 


I-S2 DATA 16,32,16,22,22,22,32,52,16,32,22, 


1,4 1>,19,2,2,80,23,2,0,8,12,14,8,12 

1752 DATA 30,22,32,22,232,52,32,22,22,52,32, 
5,9 22 ,.22,32,32,52,16,19,2,8,8,35,2,6 

1772 DATA @,12,14,14,12,14,16,32,52,32,32,35 
244 = 52,22, 32,22, 5255245253252 52, 1b, Q 

1782 DATA @,80,2,2,8,14,12,12,12,14,80,16,32, 
soo Re 9 OE Se, FB, FE AE Se Se 

1792 DATA 22,22,22,16,8,80,80,2,5,8,12,12,14, 
54a 14,14,2,2,16,02,52,48,32,32,32 

1322 DATA 48,48,45,46,32,22,532,52,16,80,4,4, 
2,8 7.2,12,14,14,14, 14.3,19, 19,32,32 

1212 DATA 48,48,48,48,45,48,48,32,22,52,32, 
“en T2,22,16,4,8, 0,3,5, 12,8,3,3,3 

1322 DATA 4 5, 19,32,252,32,22,32,32,48,48,48 
,14 a a hbrg Rey ER y 4,80,@,12,12 

1538 DATA gy gees 19, 19, 32,32,32, 16,3 
,16 2,22,48,48,32,22,16,16,16,16,16 

1842 DATA a, a, a, 12,8,25 "3, Sab ,5e5e3e8s 19,32 5 
3S 5 => ,32,16,16,32,22,48, 48,32 

1858 DATA 22,232,32,22,32,16,16,8 
i4, 
14 Save this under the name ‘InvadeL’. It is preferable to save this on a separate 
i tape, as you will probably need to use it only once. With a Microdrive, it can 

Se on the same cartridge as the other programs. As explained in Chapter 1 
+44 The Wargaming System), ‘InvadeL’ is used to create a data file‘Invade D’. 

Prepare the data file as follows. Wind the tape with ‘Invade’ on it so that you 
Lo, are ready to save the data file immediately after ‘Invade’. Then run 


‘InvadeL’. Start the tape (Play and Record) and press any computer key 
ee when instructions appear on the screen. Stop the recorder when the border 
ceases to flash. You will then have a tape with ‘Invade’ and ‘Invade D’, in 

Zyi that order. 
With a Microdrive, simply run ‘InvadeL’. The cartridge will then have 


Byi ‘Invade’ and ‘Invade D?’ on it and may also have ‘InvadeL’, though this is 
not essential. 
58, To prepare for the game, load and run ‘Invade’. If you are using tape, start 


the recorder (Play) as soon as you have run ‘Invade’, so that the data file 
gue ‘Invade D’ may be loaded. Stop the recorder as soon as the words ‘Making 
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ready’ appear on the screen. With a Microdrive, simply load and run 
‘Invade’. The computer will automatically load the data file in a few seconds 
and the ‘Making ready’ message will appear. 


(2) The programmer’s way: Type in and save the ‘Invade’ program, as 
described above, in the ‘direct’ way. 

The data file ‘Invade D?’ is prepared as follows. Use the wargames 
utilities to prepare files of the two combat resolution tables (Tables 16 and 
18), the four armies (Tables 10 to 13) and the map (Fig. 21). Note that the 
initial position of each unit is to be specified when you uue ARM YMAKER, 
there being no Deployment Phase in this game. You need five ratings which 
in order are: MORALE, NIL (i.e. not used),and U, T and H (the units, tens 
and hundreds digits of the strength). Note the reversed order of the strength 
digits. If you wish, you could use the second rating (called NIL above) to 
indicate the normal movement point allowance for each type of unit (see 
Table 14). Since this is intended as a game with hidden movement, the initial 
positions are not tabulated in this chapter. You will find them at the end of 
the book in Appendix D. 

Use DATASTORER to assemble the files in this order: 


Table | MISSILES 
Table 2 FRAY 
Army | NORMAN 
Army 2 BRETON 
Army 3 FRENCH 
Army 4 ENGLSH 
Map BATTLE 


Note the shortened spelling of ‘English’ so that it fits within the six 
characters allowed in the displays. Save the details under the file name 
‘Invade’. The program automatically adds a ‘D’ to this name as it saves the 
file. 

To prepare for play, follow the instructions given above in the ‘direct’ 
way. 


Sequence of play 


The game consists of twenty-two turns, each of which represents half an 
hour. The game starts at just after dawn (7 a.m.) and ends at dusk (6 p.m.). 
The actions are timed so as to assume periods of inactivity on the part of the 
armies. The Norman player begins, followed by the Breton, the French and 
the English players. Players on William’s side may confer to discuss tactics 
provided that the leaders of their armies are within three hexes of each other. 
The background colours of the unit symbols on the map are: Green = 
Norman; Cyan = Breton; Yellow= French; White = English. 


Tun 
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=2ch player-turn consists of a sequence of phases: 


e/ Missile Phase: Units may advance or fire missiles. Units may enter 
ex occupied by an enemy unit or units. Archers may fire with a range of 
er two hexes, but infantry, the Fyrds and cavalry can fire (javelins, 
ing axes, spears) only at enemy troops on an adjacent hex. 


2 Phase: Units which have not fired or advanced in the previous phase 
» now charge to gain extra impetus, provided that they finish the phase in 
ememy hex. 


Combat Phase: If units of opposing sides are on the same hex, in the 
h player’s turn, the result of combat is resolved using the FRAY table. 


Rally Phase: Units of all armies which have had to rout as a result of 
t in previous phases disengage from the enemy. Morale is checked, asa 
of which some units may be rallied. 


Only the Advance/ Missile Phase is played during the first five game 


Stacking limit 


‘Tee stacking limit is five units per hex, not including leaders. When any two 
son-leader units of the same army and of the same type have a strength of 
+50 or less, they may be reformed as a single unit. This is done during the 
Advance/ Missile Phase. The units concerned must be on the same or 


145 (b) 147 (d) 148 


149 (f) 150 (g) 


=ig.26. Symbols used to represent units in INVASION 1066. (a) Norman 
‘ofantry, reversed (code 154) for English Select Fyrd; (b) Norman cavalry; (c) 
Norman archer; (d) William, with ‘H’ for Harold (code 156); (e) Bishop Odo; (f) 
Count Alan, also with ‘E’ for Count Eustace (code 151), ‘R’ for Robert (code 
752), ‘G’ for Gyrth (code 157) and ‘L’ for Leofwine (code 158); (g) English 
Huscarl; (h) English Great Fyrd. 
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Flashing 
yellow/ 
Black Yellow Rec Cyan Green maaenta 
US uUu—>"—"— R 
UNIT STRENGTH ROUT 4 
NO. =non-routed 
UNIT MORALE A e = = le 
TSE 11 = severely routed 
STATUS 
0=active 
3= eliminated 


Fig. 27. Format of unit details in INVASION 1066. 


adjacent hexes. Their details (see Fig. 27) are reset so as to eliminate one unit 
(change its status digit to ‘3’) and reset the strength of the other unit to their 
previous total strength. Reset the morale of the unit to the higher of the 
morale values the two units previously held. The combined unit may then be 
moved and stacked as if it were a single unit. 


Initial movement rules 


If you wish to play the early stage of the game according to history, observe 
the following rules. If not, you may manoeuvre your troops in any manner 
you wish, taking as much advantage as possible of hidden movement. 

In the historical scenario all troops on the English side which are not on 
Caldbec Hill to begin with must move onto the hill (to receive orders) before 
moving off to battle. During the first game turn the English player cannot 
move troops off the hill (in 1066 the English set out for the battlefield later 
than the Normans). 

Norman troops are to form up for battle in specified hexes (row 12, 
columns 7 to !3) but need not occupy all seven of these hexes. The Normans 
are to be in the centre, the Bretons to the left flank and the French to the 
right. Leaders must be on the same hex as one or more of their own troops. 
English must form up on the five hexes along the ridge (row 10, columns 8 to 
12). The fact that the Huscarls were in the front rank and the Great Fyrd in 
the rear is taken account of by the order in which the units are listed in the 
army lists and the way the rules apply to this. 

Neither army may advance beyond these positions before move 7(10a.m., 
when the battle began). 


Visibility 


Visibility is seven hexes (rows or columns) during the day. It is restricted to 
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exes from 7 a.m. to 9 a.m. (turns | to 4) to simulate morning mists and 
+p.m. to 5 p.m. (turns 21 and 22) as dusk approaches. It is restricted 
hexes during the last hour of the day as dusk falls (turns 23 and 24). 
English player is able to see on the map all units of the English army, 
those units of the enemy army that are visible to any unit of the English 

» On William’s side, each commander sees all units of his own army, 
s of other armies on William’s side that are visible to the English, as well 
2 units of the English army that can be seen by any of the units of 
"s armies. If units move out of sight, they become invisible again; this 
is particularly marked during the last four turns of play. If you are 
with models, place a coloured card marker on the table when each 
y unit first appears on your map. You will not be able to identify it in 
turn. As in the field, it usually takes a while to identify a unit at a 
. When it is the enemy’s turn, the unit must be identified and the 
er replaced with the appropriate model or models. 


nce/ Missile Phase 


‘Movement points allowances are shown in Table 14, while terrain costs are 
=>own in Table 15. Movement is uphill or downhill whenever a unit moves 
‘som one level to a different level. Level is indicated on the map by the figure 
“=the bottom right corner of each hex. Hexes without figures are at level ‘0°. 

The player is in ‘Advance’ mode when the phase begins. To fire missiles, 
change to ‘Fire’ mode as described in Chapter 7. Huscarls may not fire in this 
pnase. Archers may fire at a range of one or two hexes, and may fire over 
*mendly or enemy troops at a target two hexes away. Other types of unit may 
fire only at units in adjacent hexes. The unit fired upon must be either the 
first or the second unit listed in the target hex. Before firing note the unit 
strength, as shown by the first three digits (yellow) of the unit details (see 
Fig. 27). Round this strength up or down to the nearest fifty when using the 
MISSILES table. Then apply modifiers as shown in Table 17. 

The result of combat is shown by two sets of figures. Either use the first 
figure as it stands, or reduce it or increase it by the second figure, according 
to the nature of the target troops. The reduction or increase allows for the 
degree of protection afforded by chainmail worn or by shields carried by the 
target units. Subtract the final figure from the strength of the target unit. If 
the strength is reduced by more than fifty, reset the final digit (green, see 
Fig. 27) in the unit’s details to ‘1’, to remind you to rout that unit in the Rout / 
Rally Phase. If all of the men are killed, the unit is eliminated. Alter its status 
digit (cyan) to ‘3’. From now on it will not appear on the map. Inturns | to 6 
the computer takes the player directly to TURN END after this phase. 
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Charge phase 


This is a movement-only phase during which units that have not previously 
moved or fired in this turn may charge at the enemy. Special movement 
points allowances apply (see Table 14). Units charging must finish their 
movement in an enemy-occupied hex. 


Close Combat Phase 


This phase occurs only in the English player’s turn. Close combat applies to 
opposing units occupying the same hex. If no hex holds units of opposing 
sides, the message ‘There are no units in close combat’ appears and the 
phase is omitted. The phase is in three sections, for combat between each of 
William’s armies with the English. 

If there are units in close combat, you are shown a list of all units present 
in the hex. If there is more than one unit, this list is taken to indicate the way 
the units are ranked on the hex, from front rank to rear rank, in order of 
listing. If an attacking unit has just entered a hex, it is in close combat only 
with the enemy unit it would reach first. Normally this defending unit is the 
first enemy unit to appear on the displayed list. For example, the defender is 
most often a Huscarl unit or a Norman infantry unit. However, if the 
attacker enters the hex from the rear, the combat is between the attacker and 
the last listed defender. If the attacker enters from the flanks, it may engage 
in close combat with any one of the units present, at the attacker’s choice. 

Attacking units which are charging are allowed to penetrate more deeply 
and can, when attacking from the front, enter combat with either the first or 
the second of the list. When attacking from the rear it can fight either the last 
or next-to-last on the list. Combat is resolved as described in the paragraph 
after next. Leaders take part in close combat only with enemy leaders. 

After combats of the type above have been resolved, there may be other 
units in the hex which have been in close combat since previous turns. These 
are taken to be in close combat with one another and their combat is 
resolved as a whole. 

The method of resolving close combat is as follows. Read the total 
strength of each unit, to the nearest 100. Total the units of the same side 
(excluding leaders). Add a unit’s strength to the total again if it is a Huscarl 
or Cavalry unit, or has just charged into the hex. Find the ratio between 
attacker and defender, rounding this down in favour of the defender. Select 
this ratio when the list of ratios of the FRAY table is called (Table 18). You 
are then asked to apply modifiers (Table 19). Apply these only when combat 
is with a unit which has just entered the hex. The result of combat consists of 
four digits, read as two pairs. These show, respectively, the percentage of 
attackers and defenders killed or wounded. When the unit details are 
displayed at the bottom of the screen, alter the strengths accordingly. Alter 
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“oper digit (green) to ‘I’ if the unit loses 25% or more. In addition, 
ee>er rout digit if the unit loses 50% or more. If the combatants are 
2 5> rate indicates that the leader has been killed. With a 25% rate 
Record this by resetting his status digit (cyan) to ‘3’ or his rout 
sem) to ‘1’. 

=~. are more than two units of a given side ona hex the close combat is 
several times. This gives an opportunity to resolve combat 
newly arrived units, and to resolve continuing close combat on the 
@erasion. 


Rally Phase 


= ows units of both sides to rout after severe attack in the Missile and 
Combat Phases. All armies may rout in the English player’s turn but 
ehe English need to rout in the turns of the other players. Units may be 
=¢ and the map changed just as in the Advance/ Missile Phase. 
is to be routed are identified by having their rout digits already set to 
or ‘Il’. Move these units in a direction away from the enemy as far as 
=> full movement points allowance. Use the normal allowance for ‘01’ 
“ss and the charge allowance for ‘11’ units. Now apply a morale check to 
“> routed unit, including those which are still routed from previous turns. 
sors which raise or lower morale are listed in Table 20. Players may add 
ter factors to this list. Reset the morale digit (red) accordingly. If the 
> of a unit is six or more at this stage, reset one of the rout digits to ‘0’. If 
+ rout digits are now ‘0’ the unit has rallied and may move and fire next 
If not, the unit remains where it is and its morale is checked again next 
If the morale is one or less, set another digit to ‘1’ and rout the unit a 
-cond time. If a routing unit is forced to leave the map, move it to the edge 
>) the map and change its status digit to ‘3’ to eliminate it. It has deserted. 


Turn end 


‘This is the point at which player’s change seats, so as not to see ‘hidden’ 
enemy units. At this stage you are given the option of continuing with the 
ext player-turn or saving the state of the game on tape or cartridge. 
Instructions for saving and recovering details of a game are given in Chapter 
7. in the section called End of turn. If you are intending to play the game 
several times in the historical scenario, it is worth saving the game at the end 
of turn six when both sides are ready for battle. Then re-run the program to 
continue the present game. On subsequent occasions you can begin the 
game again from turn seven, by loading the saved data. However, if the 
English player has just completed turn twenty-two, the game ends. 
Otherwise there is a delay of up to two minutes before the next turn, while 
the computer reassesses hidden units. 
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Victory 


The English win immediately if William and one other Norman leader are 
killed. They win if they are able to drive all Norman forces back on to 
Telham Hill (the hexes at level 3) before the end of the English player’s move 
in turn 22, and Harold is still alive. 

The Normans win immediately if Harold and one other English leader are 
killed. They win if they are able to drive all English units into Andreswald 
Forest before the end of the French player’s move in turn 22, and William is 
still alive. Any other outcome is inconclusive. 

Those who wish to pay more attention to historical accuracy could apply 
the rule that, for Harold to be killed, he must first come under fire from 
Norman archers and receive a ‘killed’ value of ten or more. Later, a party 
consisting of William, Eustace and a unit of Cavalry must charge the hex 
that Harold is on. Resolve the ensuing close combat as a 5 to I ratio in 
favour of the attackers, irrespective of the actual strength of forces there. If 
the result is anything other than ‘5025’, Harold is killed and victory goes to 
the Normans. 


NOTES FOR PROGRAMMERS 
How INVASION 1066 works 


Arrays and variables are defined in Appendix C. 

The main program begins and finishes with exactly the same lines as 

‘Brid2’, but the program loop is different: 

29-49 Reserve memory; load data; set constants; call START to 
initialise. 

50 Calculate turn number. 
60 Calculate number of army which is due to play. This line is the same as 
in ‘Brid2’. It works independently of the number of armies in the game. 
79-119 Inthe Norman turn, calculate visibility limit, then call HIDE and 
REVEAL to determine mutual visibility between each of the Norman 
armies and the English army. 

129-130 Advance/ Missile Phase. Continue direct to TURNEND in first 
seven game turns. 

149 Charge Phase. 

15@ Rout/Rally Phase in Norman, Breton or French turns; then to 
TURNEND. 

168 Close Combat Phase, in English turn only (English army, pl, against 
each Norman army, p2). 

170 Rout/Rally Phase for all armies, in English turn. 

180-200 Option to continue or save if game not ended. 
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routine. 


Game ended. 


uses all of the subroutines used by ‘Brid2’, except 2 TABLE and 
Y. The subroutines are exactly as in ‘Brid2’. The two new 
are HIDE and REVEAL, which are described in Chapter 8. 


Chapter Ten 
Two-computer 
Wargaming 


The availability of an inexpensive networking device, the ZX Interface 1, 
makes the Spectrum an ideal machine for two-computer wargaming. 
Opposing players command their armies from separate Spectrums. The 
network is used to update the information stored in both computers. As 
each unit is moved or engaged in combat, its new location and status are 
recorded in both memories. Two-computer wargaming has advantages 
other than eliminating the need to share a keyboard or joystick. While one 
player is busily moving and firing units the other player may be viewing a 
different section of the map and inspecting the current status of units under 
his or her command. This player has time to study the course of the battle 
and plan future moves while the other player is moving. 

If the wargame incorporates hidden movement, the use of two computers 
adds enormously to the realism of the game. The screens of opposing 
computers show all friendly units but only those enemy units which are 
within viewing range. Each commander can decide which section of the map 
to look at and is shown only those units whose positions would be known. 

In this chapter we describe how to adapt INVASION 1066 to two- 
computer wargaming. It isa game which makes full use of hidden movement 
and it is one in which opposing forces begin in entirely different areas of the 
terrain. Thus it is an ideal example to illustrate the methods of adapting and 
the benefits to be gained by so doing. The methods described in this chapter 
also apply to PARIS 1814, the other game with hidden movement. You can 
also adapt THE BRIDGE and BENA 2352, either as they stand or after 
adding hidden movement routines. 


Equipment 


You need two 48K Spectrums, two ZX Interface | devices, and a connecting 
cable supplied with the Interface 1. Either the regular Spectrum or the 
Spectrum+ may be used; you may use one machine of each kind or two of 
the same kind. If you prefer joystick control, you need two of these. One or 
two tape recorders are required for loading and saving programs. Obviously 
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ore convenient to have two, but you can manage with one. Just piugit 
‘he appropriate computer when there is loading or saving to be done. It 
possible to manage with one Microdrive, since swapping Microdrives 
running computers is liable to make one or both of the computers 
’ and refuse to accept further input. Therefore, if you prefer to use a 
rive, you need one for each computer, or a Microdrive for one 
uter and a tape recorder for the other. 


of the system 


computers hold identical data relating to combat resolution tables, 

y lists and the map. This data is formatted and stored in exactly the same 
» as for the one-computer wargames. The data files prepared for these 
‘g2mes may be used directly for two-computer gaming. Whenever any item 
data is changed in one computer’s memory, for example when a unit is 
moved, a message is sent through the network causing the corresponding 
=m to be amended in the other computer’s memory. 

At any one time, one of the players is in Active Phase, perhaps moving 
enits, firing them, or using a combat resolution table. At the same time, the 
other player is in a Viewing Phase. The viewing player can change the map 
section being displayed on his or her computer. This does not affect the 
other player’s computer. The viewing player can also display unit details for 
Sis or her own friendly units. The viewing player is not able to move or fire 
units, however. 

The programs in the two computers differ in several ways. One computer 
ts referred to as the control computer and runs the control program. The 
other computer is the remote computer and runs the remote program. The 
control program is very similar to the program used for one-computer 
gaming. It determines whose turn it is to play, which phase is to be played, 
and so on. It comprises all the usual subroutines. The difference between the 
control program and the one-computer program is that the former has 
additional instruction subroutines to inform the remote computer when the 
opposing (remote) player has to play. It also has special routines for its 
Viewing Phase, for sending data to the remote computer and receiving data 
from it. 

The remote computer’s program includes most of the usual subroutines, 
but its main program is a special one. It is concerned only with receiving 
instructions from the control computer and putting them into effect. When 
not doing this, it puts the computer into the Viewing Phase. It also includes 
routines for sending data to the control computer and receiving data from it. 
As far as the game is concerned, there is no special advantage in any one side 
being assigned to the control computer. 
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INVASION 1066, the two-computer version 


The control computer is operated by the commander (or commanders) of 
the three Norman armies. The remote computer is operated by the 
commander of the English army. For convenience, the program allows the 
Norman player to see all friendly units (Norman, Breton and French) and to 
access their details during the Viewing Phase. In this way the program 
differs slightly from the one-computer version. However, moving and firing 
are taken in separate phases for each of these 3 armies, as in the one- 
computer version. Another difference is that, when a phase begins, the 
section of map displayed is the same as that which was being displayed at the 
end of the previous phase. This more convenient than in the one-computer 
version, which begins each phase by displaying the north-west section. 


Preparing the programs 


We begin by assuming that you have already saved the one-computer 
version of INVASION 1066 (‘Invade’), and its data file, ‘Invade D’, as 
described in Chapter 9. Most of the adaptation required to produce the 
control program (‘InvadeC’) and the remote program (‘InvadeR’) may then 
be made by editing ‘Invade’. Where there are numerous alterations in a 
routine we have listed the new version in its entirety. If you find editing 
difficult, just retype the whole according to the listings. Note that several of 
the amended routines and programs contain program lines numbered 
between those in the original version. Furthermore, lines existing in the 
original routines may have been omitted. 


Preparing ‘InvadeC’ 
1. Load ‘Invade’. 
2. The new main program is as follows: 


1@ REM ** INVASION 1866 CONTROL ** 
28 CLEAR S2999: LET gturn=4: LET nar=4: F 
ORMAT "n":1: FOKE 23758,7 
25 LET upper=i: LET 1ft=1: LET xc=22: LET 
yo=H23: LET xn=22: LET yn=22: LET xm=12: LE 
T ym=18 
38 LOAD *"m"313;"Invade D" CODE 
46 GO SUB 781@: REM START 
S@ LET turn=FEEK (555@00)+1: LET a=S5580: 
LET v=turn: FOKE a,v: GO SUB 55@: REM SENDC 
6@ LET nuarmy=turn-INT ((turn-1)/FPEEK (S55 
S42) )*FPEEK (35542) 
7@ IF nuarmy<>i THEN GO TO 128 
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SS LET lim=8 

52 IF turnsi7 OR turn?>72 THEN LET Llim=6 
188 IF turn>8@ THEN LET lim=4 

118 DIM r(PEEK S5542,maxu): LET pi=4: FOR 
>=i1 TO 2: LET p2=p: GO SUB 443@: NEXT p: GO 
SUB 447@: REM HIDE,REVEAL 

i2@ LET na=nuarmy: LET m#=" A/F Missiles": 
LET ni=i: LET n2=@: LET m=0 

i22 IF natenar THEN GO SUB 2822: GO TO iz 
6: REM FHASE 

124 GO SUB 61@: GO SUB 3@@: REM INSTRUCTE, 
VIEWC 

13@ IF turn<21 THEN GO TO 188 

142 LET na=nuarmy: LET m#=" Charge": LET n 
i=G: LET n2=@: LET m=08 

142 IF nat>nar THEN GO SUB 2828: GO TO 15 
@: REM FHASE 

144 GO SUB 618: GO SUB 2@@: REM INSTRUCTE, 
VIEWC 

15@ IF nat>4 THEN LET m#=" Rout/Rally": L 
ET ni=@: LET n2=@: LET m=@: GO SUB 61@: 60 
SUB 388: GO TO 18@: REM INSTRUCTB,VIEWC 

168 LET n=Z: LET pl=4: FOR p=i TO 3: LET p 
2=p: GO SUB 35@@: NEXT ps REM CLOSE 

17@ LET m#=" Rout/Rally": FOR i=1 TO 4: LE 
T na=i: LET ni=@: LET n2=@: LET m=8 

172 IF nat?nar THEN GO SUE 2828: GO TO 17 
6: REM PHASE 

174 GO SUB 618: GO SUB 2@8: REM INSTRUCTB, 
VIEWC 

176 NEXT i 

180 GO SUB 378@: REM TURNEND 

192 IF turn=88 THEN GO TO 228 

200 IF j#="k" THEN 60 TO 58 

2418 ERASE "m"3;13; "Invade D": SAVE *"m"3s15 
“Invade D"CODE S55@8,FN d (55555) -S5499 
22@ CLS : PRINT " Game finished" 

238 STOF 


Type this in direct, or obtain it by editing the original ‘Invade’. Note that, if 
you are using tapes, line 3 should be: 
30 LOAD “Invade D” CODE 


There are 3 spaces between the ‘Invade’ and the ‘D’. Similarly, line 216 
should be: 
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219SAVE “Invade D”CODE 5559%,FNd (55555)—55499 


3. Type in the two new subroutines, VIEWC (lines 369 to 549) and SENDC 
(lines 559 to 929): 


308 GO SUB 1988:G0 SUB 2@4@:REM DISPMAFP,DI 
SPARMY:REM VIEWC **+% 
318 LET fv=i: CLOSE #4 
328 OPEN #43 "n"snar: LET j#=INKEY2#4: CLOS 
E #4: IF j#="" THEN GO TO 408 
330 BEEF .1,26: BEEF .3,24: IF j#="A" THEN 
GFEN #4:"n"snar: INFUT #4;a: INPUT #4;v: 
CLOSE #4: FORE a,v: GO TO 328 
388 IF j#="Z" THEN RETURN 
292 GO TO 328 
493 IF fv=1 THEN GO TO 428 
41@ GO SUE 1982: GO SUB 204@: REM DISFMAF, 
DISFARMY 
420 LET fv=i: FRINT AT 21,G;e% 
430 FRINT #1;AT 0,80; e%;e%;e2; 
440 FRINT AT 21,8: "Turn “SINT ((turn-1)/gt 
urnt+1i)3" ";at(na): PRINT #1;3;AT 8,0; "Viewing 
458 GO SUB 1800: IF 3j#="" THEN GG TO 328: 
REM CONTROL 
468 GO SUB 247@: REM COMMAND 
478 IF yco=21 AND xc?iS THEN GO SUB 2768: 
GO TO 428: REM NEWMAF 
488 IF yco?19 THEN GO TO 428 
493 LET u=i: LET uf=@: LET nz=1 
588 GO SUB 206@: IF uf=@ AND nz«nar-1i THEN 
LET nz=nz+i: LET u=1: GO TO S@@: REM FIND 
UNIT 
5i@ IF uf=@ THEN FRINT #1;3AT 1,8; "Hex emp 
ty "s: PAUSE 1@0@: PRINT AT yc,xc5 
CHR# 144: POKE att,bgc: GO TO 328 
52@ LET uy=22: LET ny=nz: GO SUB 232@: REM 
UNITLINE 
S2Q@ PAUSE 288: IF utc(nz) THEN GO TO 588 
335 IF nztnar-i THEN LET nz=nz+1i: LET u=1 
GO TO 58a 
548 GO TO 228 
558 OPEN #5: "n"snar: REM SENDC #x* 
56Q@ PRINT #5; "A" 
578 CLOSE #5: OFEN #5: "n"3nar 
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PRINT #534 

PRINT #5:sv 

CLOSE #5: RETURN 

OPEN #4; "n"snar: REM INSTRUCTE 
PRINT #4; "5B" 

CLOSE #4: OPEN #4:"n"inar 
PRINT #43; m# 

PRINT #43n1 

PRINT #43n2 

PRINT #43m 

CLOSE #4: RETURN 

DFEN #4: "n"snar:s REM INSTRUCTC 
PRINT #4; "°C" 

CLOSE #4: RETURN 

OPEN #4; "n"snar: REM INSTRUCTD 
FRINT #4; "D" 

CLOSE #4: OPEN #4;"n"snar 
PRINT #4:n 

PRINT #4:m 

PRINT #4:pi 

PRINT #4;p2 

CLOSE #4: RETURN 

OPEN #43 "n"snars REM INSTRUCTE 
PRINT #4; "E" 

CLOSE #4: OFEN #4:"n"snar 
PRINT #4:mk 

CLOSE #4: RETURN 

OFEN #43; "n"snar: REM INSTRUCTF 
FRINT #4; "F" 

CLOSE #4: RETURN 

OFEN #4: "n"snar: REM INSTRUCTG 
FRINT #4;"G" 

CLOSE #4: OPEN #4: "n"snar 
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FOR p=1 TO PEEK 55542: FOR u=1 TO c(p) 
>: PRINT #4sr(p,u) 


NEXT us NEXT p: CLOSE #4: RETURN 


4. Amend the lines which include the statements ‘IF j$=“”” or ‘IF j$<>“”’, 
replacing the space between the quotes with a small letter ‘I’. The lines 
concerned are 1199, 2520, 2530, 3630 and 3649. Here is the correctly 
amended version of line 1199 as an example: 


1198 GO SUB 1609: IF j8<>“I” THEN GO TO 1939 


5. Delete lines 1519 to 1546 (subroutine 2TABLE), 2179 to 2310 (DEPLOY) 
and 2720 to 2759 (INITIAL). This is important, as the additional routines 
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listed above make the program very long. 
6. Type these new versions of lines 2119, 2826 and 3630: 


2118 IF st>3AND j=narTHEN GO TO 21528 


2828 GO SUB 1982:G0 SUB 204@:LET af=@:REM D 
ISPMAP ,DISPARMY:REM PHASEC xx 


323@ LET a=but3:LET v=ym:POKE a,v:GO SUB S55 
@:LET a=bu+4:LET v=xm:FOKE a,v:GO SUB S5@:R 
EM SENDC 


7. Type (or edit) this new version of RESET: 


3118 LET bu=a (nx) 4134+ (u-1) #b (nx) :REM RESETC 
HEM 
3128 GO SUB 2478: REM COMMAND 
S138 IF yex<>23 OR xc >is OR xc*t4 THEN 60 TO 
3128 
3148 GO TO 71104+10*xc 
15@ LET vil=FN a(FEEK bu,274@)/146: GO SUB 32 
78: LET a=bu: LET v=FN a(FEEK bu,i5)+vl#16: 
60 TO 3258 
3168 LET vl=FN a(FPEEK (bu+1),248)/16: GO Su 
B 3270: LET a=but+i: LET v=FN a(FEEK (but+l1), 
15)+vl*16: GO TO 3258 
3170 LET vli=FN a(FEEK (buti),15): GO SUB 32 
7B: LET a=bu+i: LET v=FN a(PEEK (but+1) ,240) 
+v1l: GO TO 3258 
3108 LET vi=FN a(PEEK (bu+2),248)/16: GO SU 
3270: LET a=but+S: LET v=FN a(PFEEK (but+2), 
15)4+vl#¥16: GO TO 3258 
3198 LET vl=FN a(PEEK (bu+2),15): 60 SUB 32 
7@: LET a=but+2: LET v=FN a(PEEK (but?) ,24@) 
+vl: GO TO 3258 
3200 LET vl=FN a(PEEK (but+5),3): LET a=bu+5S 
: LET v=FN a(PEEK (butS),252)+FN a((vl+1) 3 
): GO TO 3252 
$218 LET vl=FN a(FPEEK (butS),48): LET a=bu+ 
ou: LET v=FN a(PEEK (bu+5S) ,207)+FN a((vl+16) 
3548): GO TO 3258 
3228 LET a=bu+S: LET v=FN a(FEEK (bu+5) ,127 
J+FN a( (PEEK (but+3)+128),128): GO TO 2250 
3238 LET a=butS: LET v=FN a(PEEK (but+5),191 
I+FN a( (PEEK (but+5)+64) ,64): GO TO 3258 
3248 RETURN 
325@ FOKE a,v: GO SUE S558: LET uy=22: LET n 
yenx: GO SUB 2320: REM SENDC,UNITLINE 
3268 60 TO F128 
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* Type this new version of line 3910: 
37i8 LET maxu=8 
> Amend line 4999 to produce the new version of RALLY: 


#290 LET a=j:LET v=FN a(PEEK j,191):FPOKE a, 
~:GO SUB 558 


10. Add this line to subroutine REVEAL: 
4515 GO SUB 88@:REM INSTRUCTG 


11. Replace the DATA statements which define the graphics with their 
corresponding decimal version: 

$6818 DATA 126,153,153,255,255,152,152,126 
528 DATA 124,78,39,351,7,15,15,51 

56228 DATA 8,8, 152,254,198,52,34,24 

6940 DATA 6,28,66,254,71,38,10,26 

62858 DATA 152,126,126,8,66,66,98,26 

6869 DATA @,24,68.56,52,68,24,68 

6878 DATA 90,126,8,24,26,68,36,36 

688@ DATA 98,126,8,60,32,680,22,62 

6292 DATA 98,126,8,56,26,56,56,36 

6190 DATA 78,228,87,15,15,15,18,27 

611@ DATA 97,978,228, 748,224, 748,72,204 
6126 DATA 7@,78,79,119,71,74,74,91 

6138 DATA 153, 126,126,8,36,60,36,36 

6148 DATA 98,126,8,28,532,44,36,24 

6158 DATA 90,126,0,32,32,32,52,60 

6168 DATA @,8,80,8,8,8,8,8 

6178 DATA 2,2.98,0.2,8,0,8 

This helps reduce the amount of memory required for storing the program. 
12. Check that you have not deleted any lines in error. Save this control 
program under the name ‘InvadeC’. 


Preparing ‘InvadeR’ 


1. Load ‘Invade’. Delete lines 16 to 230. 

2. The new main program is as follows: 

10 REM ** INVASION 12466 REMOTE xx 

28 CLEAR 52999: LET gturn=4: LET nuarmy=4 
LET na=nuarmy: FORMAT "n"sna:s FOKE 23758, 


3@ LOAD *"m"sis "Invade DBD" CODE 

48 GO SUB 281@: REM START 

36 LET upper=i: LET lft=1i: LET xc=22: LET 

yosl2: LET xn=22: LET yn=19: LET xm=12: LE 
T ym=18 
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6@ 60 SUE 1988: GO SUB 2048: REM DISFMAF, 
DISPARMY 

78 LET fv=1 

B88 LET turn=FEEK S55@@: CLOSE #4: OFEN #4 
s"n"si: LET j#=INKEY##4: CLOSE #4: IF j#="" 

THEN GO TO 468: REM VIEW 

92 BEEF .1,36: BEEF .23,24: IF j#<>"A" THE 
N LET fv=@ 

188 IF j#="A" THEN OPEN #43 "n"si: INFUT # 
45a: INFUT #43;v: CLOSE #4: FORE a,v: GO TO 
BS 

110 IF j#="B" THEN OPEN #43 "n"si: INFUT # 
4:m%: INPUT #43ni: INFUT #43n2: INFUT #43m: 

CLOSE #4: GO SUB 28208: GO TO 28@: REM FHAS 
E 

126 IF j#="C" THEN GO SUB 217@: GO TO 2289 
: REM DEPLOY 

126 IF j#="D" THEN OPEN #43 "n"3i: INPUT # 
43m: INFUT #43m: INPUT #43pi: INFUT #4;p2: 
CLOSE #4: GO SUB 3508: 60 TO 208: REM CLOSE 

14@ IF j#="E" THEN OFEN #43 "n"31: INPUT # 
4s;mk: CLOSE #4: 60 SUB 5004: GO TO 282: REM 

MARKERS 

150 IF j#="F" THEN GO SUB 44638: GO TO 288 
: REM MISSION 

168 IF j#="G" THEN OFEN #43 "n"si: DIM r(F 
EEK SS5S542,maxu): FOR p=1 TO PEEK S5542: FOR 

u=1 TO c(p): INFUT #4:r(p,u): NEXT u: NEXT 

p: CLOSE #4: GO SUB 447@: GO TO 8@: REM RE 
VEAL 

268 OPEN #43 "n"sis PRINT #4;"Z": CLOSE #4: 

GO TO 8&8 

40@ IF fv=i THEN GO TO 422: REM VIEWR *** 

41@ GO SUB 1988: GO SUB 2840: REM DISPMAF, 
DISFARMY 

420 LET fv=i: PRINT AT 21,8:e4; 

426 FRINT #15;AT @,8;e%;e%;e7; 

440 PRINT AT 21,83 "Turn "SINT (¢turn-1)/gt 
urnti)d;" "sat (nad: FRINT #15AT 8,8; "Viewing 


450 GO SUR 1988: IF j#="" THEN GO TO 8@: 
REM CONTROL 

460 GO SUB 2478: REM COMMAND 

476 IF yco=21 AND xc?>1isS THEN GO SUB 2760: 
60 TO 426: REM NEWMAF 
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IF yco>19 THEN 60 TO 428 
2 LET u=is LET wf=@: LET nz=na 
2 GO SUB 3068: REM FINDUNIT 
5:2 IF uf=@ THEN FRINT #1;AT 1,8: "Hex emp 
“s: PAUSE 18@: PRINT AT yc,xc;3 
“+ 144: FOKE att,bgc: 60 TO 88 
Ze LET uy=23: LET ny=nz: GO SUB 232@: REM 
ITLINE 
me PAUSE 2@@: IF u<c(nz) THEN GO TO 58a 

2 GO TO 8@ 


== section 2 above for the version of line 39 to be used for loading from tape. 
= that, although the routine VIEWR in lines 499—54@ is labelled as a 
routine and has line numbers to make it comparable with VIEWC in the 
trol program, it is not a subroutine. It is part of the main program, 
sched by a GO TO and ending with a GO TO. 

2 Add this subroutine: 


SS2 OPEN #5; "n"31:REM SENDR «+ 
Ss2 FRINT #5; "A” 
S78 CLOSE #5: OFEN #5; "n"31 

3828 PRINT #5:a 
398 PRINT #5:v 

226 CLOSE #5: RETURN 

+ Make the deletions and amendments described in sections 4 to 8 of 
Preparing ‘InvadeC’, but in 6 do not alter line 2119. 

5. Delete lines 3780-3800 (TURNEND), 4070-4100 (RALLY), and 4439- 
+46 (HIDE). Note that REVEAL is required, but in its original version, 
end it does nor have line 4515 added to it as in ‘InvadeC’. 

6 Check that you have not deleted any lines in error. Save the program under 
the name ‘InvadeR’ 


Setting up the wargame 


Arrange the two computers so that neither player can see the screen of the 
opposing player. The computers are joined by the cable between the sockets 
of their Interface | devices. If you are playing with models, the computers 
may be at opposite ends of the wargames table. Models are placed on the 
table only when they are visible to both players. 

Load the control computer (Norman player) with ‘InvadeC’. Load the 
remote computer (English player) with ‘InvadeR’. The tape recorder or 
Microdrive attached to each computer should have a tape or cartridge 
bearing ‘Invade D?’ ready for loading. Run both programs (you can run 
these one after another if you have only one tape recorder). The exact 
sequence of events which follows depends on which computer is run first 
and how long each takes to load the data. 
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After loading the data the computers display ‘Making ready’ messages. 
The remote computer spends a shorter time in this state. Then its screen 
clears and the map is displayed, with the English army units on it. A message 
‘Turn 0 English Viewing’ flashes on the bottom of the screen. The fact that 
the message is flashing indicates that the computer is continually ‘listening’ 
on the network, waiting for instructions from the control computer. You are 
in Viewing Phase and can change the map section or inspect unit details. 
However, to do so at this stage holds up the start of the game. It is better to 
leave such inspections until later, while the Norman player is moving. The 
control computer has lengthier operations to perform, such as deciding 
which units are hidden and which are visible. As soon as it has done this it 
sends the resulting data to the remote computer. You hear a two-tone beep 
as your computer starts to receive the data. The flashing of the messages on 
the remote screen stops for up to | minute while this data is received and 
stored in memory. In the meantime (about 2 minutes from running), the 
map display appears on the control computer with the message ‘Turn | 
Norman A/F Missiles’. The cursor is flashing at the bottom right corner of 
the map and the Norman player can begin to play exactly as in the one- 
computer game. 

As soon as the remote computer has stored the inital data, the message 
starts to flash again, but now it shows the correct turn number, ‘Turn 1’. You 
can inspect your forces and plan your tactics in preparation for your turn. 
The scenarios, rules of play and sequence of phases are exactly as in the one- 
computer game (see Chapter 9). 


Sending and receiving data 


This is done automatically by the computers, but players should bear in 
mind that a computer can receive data only when it is not occupied in doing 
something else. If you are in Viewing Phase, as long as you are changing 
map sections or moving a unit, for example, your computer cannot receive 
data from the other computer. If the other player has moved a unit, that 
player’s computer will try to send your computer the updated details of the 
unit’s new position. It will be unable to do this while your computer is 
otherwise engaged. The other player’s computer will pause and will not 
accept any further commands until it has been able to send the data. You 
know when your computer has received the data because it emits a two-tone 
beep. Then your opponent’s computer can resume its normal action. In 
practice, and with a little co-operation between players, such pauses are 
relatively rare and are of short duration. Players are usually unaware of 
them. 
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ing Phase 


© he message at the bottom of screen is flashing and the cursor is not visible, 
computer is ‘listening’ to the network for messages from the other 
puter. If you use the cursor control keys or the joystick, the cursor 
‘ecomes visible near the bottom of the screen. The message remains steadily 
‘splayed, indicating that you are in charge of the computer and it is not now 
“Sstening’ to the network. You can change map sections in the usual way. As 
soon as the new map section and units have been displayed, the message 
starts to flash again and the cursor disappears. The computer is ‘listening’. 
A: this stage you may hear a double-beep, indicating that data was sent to 
you while the map was being displayed and has now been received and 
stored. The data may indicate that your opponent has moved a unit, but 
sote that the unit’s new position displayed on the map is not updated until 
the next time it is displayed. It is best not to redisplay the map too 
frequently, since this delays the rate at which your opponent can make new 
moves. 

If you wish to find out unit details, move the cursor to a unit symbol on 
the map, placing it either on the symbol or immediately below it, in the usual 
way. Press ‘fire’ (or the ‘I’ key, if you are using the keyboard). You will then 
be shown the details of a// of your units present on that hex. There is no need 
to press ‘fire’ again for each unit on the hex. The details are displayed at the 
bottom left of the screen in the usual way, one after another (see Fig. 27). 
Details cannot be reset during the Viewing Phase. After all unit details have 
been displayed the message ‘Hex empty’ appears, meaning ‘No more units 
on that hex’. Then the Turn message begins to flash and the cursor 
disappears. Your computer is ‘listening’ to the network once more. 

When the computer is ‘listening’ the cursor may be recovered by pressing 
any one of the cursor keys. You will then see it flashing in its usual way. 
Never leave it in this state, however, since this prevents your opponent’s 
computer from continuing with the game. If the cursor is flashing on the 
screen and you do not want to change map sections or see unit details for the 
present, move the cursor to ‘F’ and ‘fire’. This returns the computer to 
‘listening’. It does not finish your Viewing Phase, which you can resume at 
any time by simply recovering the cursor. 

Viewing Phase lasts until the control computer decides that it is your turn 
to play an Active Phase. Then your screen clears and an up-to-date map is 
displayed, together with messages telling you the turn number and the name 
of the phase. Active Phases are played in exactly the same way as in the one- 
computer wargame. 


Combat resolution 


When you are in an Advance/ Fire Phase and decide to fire, your computer 
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displays the appropriate combat resolution table, as usual. After 
resolving combat, the normal resetting procedure is followed. Reset 
details of each unit are automatically sent to the other computer. 


Close combat 


This is resolved on the control computer. At this stage the English player 
may prefer to join the Norman player at the control computer to discuss 
modifiers and generally to see ‘fair play’. It may be helpful to refer to the map 
displayed on the remote computer to ascertain such details as whether a unit 
was charging downhill or uphill before entering close combat. Results of 
close combat decisions are then sent to the remote computer. 


Turn End 


This message appears on the screen of the control computer at the end of 
each player-turn. Players then decide to continue the game or to save the 
game, and the Norman player instructs the computer accordingly. 

After the English player’s turn there is a ‘Making ready’ delay of up to 2 
minutes while the ‘hidden’ status of each unit is reassessed. The map on the 
remote computer does not indicate the correct new status of each unit until it 
has been redisplayed. 


Saving 


The control computer saves the current state of the game as a file named 
‘Invade D’ in the usual way. Ona Microdrive, this will overwrite any file of 
that name already on the cartridge. Use a different cartridge if you wish to 
retain the original data. This new data can be used by both computers, one 
after another, when the game is resumed. If you wish to obtain a second 
copy of the data for use by the remote computer, the simplest method is to 
press SHIFT and BREAK. Then type the instruction (without the line 
number) from line 219 of ‘InvadeC’, and press ENTER. 


NOTES FOR PROGRAMMERS 
Data messages 


These transfer data from the memory of one computer to the memory of the 
other computer. Each message begins with a single-letter string indicating 
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nature of the data to be transferred. In Viewing Phase, the computer 
the network (using INKEY$#4) alternately with polling its own 
ard (using INKEY$). When it receives a single letter from the 
ork, the program directs it to a routine written to receive data in the 
ed format. The following formats are provided in lines 559 to 920 of 
eC’. Some of these are not used in this wargame but are listed for use 
other wargames. The formats are: 


Code Action Data format 
letter initiated 


A Datato be POKED a,v 
B- Call PHASE m$, nl, n2, m 
C Call DEPLOY (no data) 
D- Call CLOSE n, m, pl, p2 
E Call MARKERS mk 
F Call MISSION (no data) 
G_ Store and POKE 
data from REVEAL r(p,u) 
Z_ Finished phase (no data) 


Data messages beginning with ‘A’ are sent by the active computer and 
received by the viewing computer. Messages B to F are sent by the control 
computer to put the remote computer into one of the Active Phases. 
Message G is sent by the control computer at the end of REVEAL. Message 
Z is sent by the remote computer to indicate that the player has finished the 
current Active Phase, so that the control computer may continue with its 
main program loop. 

The new version of RESET is an example of using SENDC to send anA 
message. Instead of a statement such as ‘POKE (address expression), (value 
expression), we use a standard sequence of statements: ‘LET a= (address 
expression):LET v=(value expression): POKE a,v:GOSUB 55’. The new 
line 4999 of RALLY is another example. 


How ‘InvadeC’ works 


Arrays and variables are defined in Appendix C. The sequence of the main 
program is as described in Chapter 9, with the following differences: 


26 declares nar, formats the computer as station 1, and POKEs a value to 
23750 to prevent the border from flashing during data transmission. 

25 initialises co-ordinates. 

118 REVEAL sends the array r() to the remote computer. The addition of 
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line 4515 and the provision of simple output routine (lines 89 to 92) are all 
that is required to adapt REVEAL to two-computer games. Routines used in 
other wargames (e.g. MARKER, MISSION) can be adapted in a similar 
way. If only a single byte is to be altered, there is no need for a special data- 
transmitting routine. Use SENDC as in the new version of RESET. 
120-124 These illustrate the standard way of adaptinga one-computer main 
program to two computers. Line 129 sets the values of variables required for 
calling the subroutine. At line 122, if the army number is not that of the 
remote player (nar), PHASE or another active subroutine is called in the 
normal way, after which the computer jumps to the next line of the original 
loop, line 139. If the army number is that of the remote player, line 124 calls 
the appropriate INSTRUCT subroutine to instruct the remote computer. It 
then calls VIEWC to put the control computer into View Mode while the 
remote computer is engaged in an Active Phase. VIEWC listens for 
messages A (updated data) and Z. When Z is received, it returns the 
computer to the main loop and the game is continued from line 139. 
149-144 These follow the same pattern as lines 129 to 124. 

159 Modified to instruct the remote computer to Rout/ Rally the English 
side each turn, after the Norman player has had the opportunity to fire 
missiles. 

170-176 Similar to 12@-124, but in a loop. 


The program is supported by two new subroutines, VIEWC and SENDC, 
together with a number of INSTRUCT subroutines. VIEWC (lines 
300-549) operates the View Phase, alternately polling the network and 
keyboard (or joystick), in the same way as the VIEWR routine of ‘InvadeR’. 
SENDC sends an address and a byte of data to be POKEd to that address 
(i.e. data message A). INSTRUCTB to INSRUCTG send instruction 
messages as set out in the table above. SENDC and INSTRUCT use the 
variable nar to specify the station to which a message is to be sent. By calling 
these routines from a loop in which the index is nar, it is easy to send the 
same data to several remote stations. In this way, the program could easily 
be revised for the game to be played on four networked computers. If nar is 
given the values 2, 3 and 4 in succession, data or instructions can be sent to 
three remote computers operated by the Breton, French and English players 
respectively. 


How ‘InvadeR’ works 


Arrays and variables are defined in Appendix C. 

26 Reserve memory; initialise variables. In a 4-computer game, nuarmy 
would be 2 for the Breton remote computer, 3 for the French and 4 for the 
English. 

39 Load data. 


ny’ 
he 
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Call START; initialise screen variables; display map and armies; set 
flag (avoids repeated redisplays while polling network). 
te turn; poll network; go to VIEWR, if no message received. 
wo-tone beep when message received; reset ‘view’ flag unless only a 
byte is to be received and stored. 
168 Receiving values of data and calling appropriate active sub- 
ines. Then to line 269. Not all of lines 160-169 are used in INVASION 
and there are unused lines (161-199) to allow for additional 
ions. 
Send Z message to indicate Active Phase finished, then return to poll 
rk. 
Display map and armies, if previously in an Active Phase; clear and 
Ssplay BOS messages. 
Poll keyboard or joystick; if no key pressed, go to poll network. 
549 If keyboard or joystick input, identify command and display new 
section or unit details of all units of the remote player’s army. 
Subroutine SENDR; sends address and data to control computer. 
24-computer game, this could be adapted to send the same data to all 
computers. 


Chapter Eleven 
Wargame Development 


The computer wargaming system described in this book provides the reader 
with considerable scope for developing new wargames. This may consist of: 


(1) Extending or amending the games from this book. 
(2) Adapting wargames from other sources to run on the computer. 
(3) Inventing your own computer wargames. 


We will look in turn at each of these three approaches to wargame 
development. Before we do this, there are a few general points to consider. 

All of the games rely on a large body of data. This comprises the combat 
resolution tables, the army lists and the terrain map. The data is stored ina 
protected region of memory. Asa result of this, the data is not lost when the 
program is stopped. It remains until the computer is switched off. When 
developing a new wargame or adapting an old one, it is best to stop the 
program (press SHIFT and BREAK) and add a line to bypass the initial 
loading and call to START (e.g. ‘25 GO TO 5’). Then it is safe to stop the 
program (by pressing SHIFT and BREAK) at any stage of a game and then 
rerun it. You may freely list any part of the program, alter the program lines 
or key in additional lines while it is stopped, if you wish. When it is rerun, the 
program resumes the game at the beginning of the next player’s turn. 
Incidentally, if you want to go back to the beginning of the player-turn at 
which the game was stopped, first type PRINT PEEK (55500) and press 
ENTER, to find the number of turns played so far. Then POKE this number 
minus | back into address 55500. For example, if PEEKing gave the number 
of turns as 14, type ‘*POKE 555,13’ and press ENTER. Then run the game. 
The fact that all data is stored in memory makes it much easier to develop 
and debug new programs. 

All the programs have the same general structure. Each consists of a short 
main program, and a much lengthier program section containing the 
subroutines and DATA statements. The subroutine and DATA section is 
more-or-less the same for all the wargames. The listing of each subroutine 
and of the DATA statements is identical in all programs. The majority of the 
subroutines, such as CONTROL, PICK, READTABLE, and UNITLINE. 
are used in all programs. Each program may also have a few subroutines for 
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purposes, such as HIDE and REVEAL, used in INVASION 1066 
sz PARIS 1814. The subroutines are called upon from the main program. 
: subroutines may also call each other. When you add a subroutine to a 
=-am, check to see that you have also added all the other subroutines it 
These are listed with the description of each subroutine in the 
Sters concerned. 

The main program begins with a few lines which protect the region of 
==ory used for storing data and which set the values of some of the 
stants and variables used in that program. After this, the subroutine 
*T ART is called to transfer machine code to memory, to define certain 
stions and to give values to other variables. Then comes the game loop, 
sch we discuss below. The program ends with lines to call terminating 
>routines, such as the one which saves the state of the game to tape or 

odrive. 

The game loop is the heart of the program. It begins with a line to 
czlculate the number of the current turn, i.e. the number of player-turns 
eyed. This is followed by a line to calculate the number of the player or 
=rmy whose turn it is to play. In a board-wargame terminology, this is the 
cumber of the Phasing Player. After this come a series of calls to 
subroutines, which initiate each phase. Before each phase is called, values 
may have to be assigned to certain variables. Some variables are never 
changed so there is no need to assign new values to these. Indeed it is 
essential that any subroutines you write yourself must not change these 
values. The variables which do not change (think of them as constants) are: 


Map constants: map, /ft, rgt, upper, lwr, nrows, ncols, and ct. 
Army detail arrays: a(), b(), c(), a$(). 

Other constants: grurn, e$. 

Variables which hold their value for one player-turn: urn, nuarmy. 


As well as the calls to subroutines, the game loop may contain conditional 
jump instructions. These allow the sequence of the game to vary at different 
stages. In INVASION 1066, for example, only the Advance/ Fire Phase is 
played during the first six game-turns. The calls to other phases are by- 
passed by line 130. There may also be a conditional jump to present a 
different sequence of phases to each player, as at line 150. 

Another use for conditional statements in the game loop is to alter factors 
to different levels during the course of the game. In INVASION 1066, the 
limit for visibility is altered to simulate the clearing of morning mists and, 
later, the onset of dusk. In another program, it might also be appropriate to 
include a randomly generated value in such a statement. For example, it 
could simulate an unforeseeable change in weather conditions, such as a 
sudden snowfall. 

The game loop ends witha call to the subroutine TURNEND. This marks 
the end of each player-turn. It provides the option for saving the state of the 
game at this stage, or for continuing to the next player-turn. 
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Extending and amending programs 


There are three main ways of adapting the game: 


(1) Alter or extend the rules. This usually does not involve any change in the 
programs. All you have to do is to agree with your opponent on the changes 
to be made. The independence of the program from any particular sets of 
rules makes it easy to play games according to published rulebooks. 


(2) Alter or extend the game loop, to give a different sequence of phases, to 
omit phases, to repeat phases, or to insert new ones. One or two additional 
program lines in the main loop, calling on existing or new subroutines, can 
radically alter the nature of a game. This is a very easy way to adapt the 
structure of a game to your wargaming preferences. 


(3) Alter the data upon which the game is based. This is the way to adjust 
the values in the combat resolution table to give results which fit better with 
your own estimates, or with those of a particular set of rules. You can also 
alter the composition of the armies or the nature of the terrain. To make 
relatively small alterations to the data, you will need the utility programs 
described in Chapter 3. If you intend to make more extensive alterations, it 
is preferable to use TABLEMAKER, ARMYMAKER or MAPMAKER 
to re-enter complete tables, army lists or maps. 

As an example of an extension of the game loop, consider the addition of 
hidden movement to THE BRIDGE. First type the lines of the subroutines 
HIDE and REVEAL after the end of the existing program. REVEAL calls 
on PROX but, as this is already in the program, there are no supporting 
subroutines to be added. 

Add a line at the beginning of the game loop to set the limit 
of visibility (im) before calling HIDE and REVEAL. Assuming that 
the soldiers will move singly, not in squads, and always make use 
of whatever cover is available, visibility might be rated at fifteen 
hexes. 

These changes are all that is needed to add the hidden movement feature 
to THE BRIDGE. 


Under cover 


The terrain of THE BRIDGE is ideal for extending the idea of hidden 
movement. HIDE relies solely on distance to establish visibility. There 
are two other important factors which we could incorporate into the 
program, cover and line of sight. A unit could be considered to be in cover if 
it is in a wood hex or a building hex. The action of a COVER subroutine is: 


(a) Take the first unit of the non-phasing army (i.e., the enemy of the 
phasing player) and find its location (row and column). 


Wargame Development 165 


Look in the map data to find the type of terrain of the hex at that row 
column. 

) If the terrain is wood or building, set the corresponding cell in array r() 
‘= VY (unit invisible). 

2 Repeat steps (b) to (c) for all units of the army. 

“= Repeat the above for the other army. 

~~ Use REVEAL to transfer the information from array r() to the status 
tyces of each unit. 


it is essential to dimension r() before calling HIDE, COVER or any other 
‘cacden movement routine (see ‘Invade’, line 119). 

The writing of subroutine COVER is left to the reader. The outline above 
=ssumes that COVER is to be called after you have called HIDE. If you are 
mot using HIDE, an amendment to step (c) is required. Since all cells are 
=atomatically set to ‘0’ when r() is dimensioned, it must operate in the 
veverse sense. Step (c) must now set the cell to ‘l’ if the hex is not a wood or 
>uilding hex. If you have further hidden movement subroutines call these 
too, without redimensioning r(). They will need a step (c) of the first type 
¢escribed above, so that any units which are made visible by COVER or 
HIDE may be made invisible again. After all routines have been called, call 
REVEAL. 

The main problem with having several hidden movement routines is the 
time required to run them between turns. If there are many units in the 
armies, this may be unacceptably long. Converting the routines to machine 
code is one solution. If you find this difficult, it is often possible to save time 
with a partial conversion. In this, the machine code routine searches through 
the army units at high speed, examining their status bytes and bypassing 
those that are already invisible. If it finds one that is visible, it returns to the 
BASIC program, with the number of the unit stored in a known byte of 
memory. A BASIC routine can then read the byte to find the unit number 
and perform tests (in BASIC) to decide if it should be made invisible. The 
program then returns to the machine code routine to look for the next 
candidate for testing. 

Another approach is seek ways of making the program operation simpler. 
For example, in a routine such as COVER, it may be quicker to examine the 
few building hexes to see if an enemy unit is on the hex, rather than to 
examine.all enemy units to see which are on building hexes. Whether this 
technique is quicker or not depends on the size of the armies and the number 
of buildings. An alternative version of COVER based on buildings could use 
an array which holds the co-ordinates of all the building hexes. It would 
look for enemy units on each building hex in turn, using FINDUNIT. The 
cells corresponding to any such units would be reset to ‘0’. 

The point to note about all hidden-movement routines is that a unit that is 
close enough to be visible (as determined by HIDE) may subsequently be 
found to be under cover, and so must be invisible. The converse cannot 
occur. For example, if the unit is far enough from its enemies to be invisible, 
its invisibility is not affected by whether it is under cover or not. The logic of 
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this must be taken into account when writing the routines and when 
programming the order in which they are called. 

We can sum up the requirements as follows. When it is first dimensioned, 
every cell of r() holds a zero. All units are temporarily considered to be 
invisible. The first routine called must look for all units that are visible. This 
routine puts ‘1’s in the appropriate cells. HIDE is an example of this type of 
routine. Other hidden-movement routines called subsequently must look 
for units that are to be made invisible. Zeros are put into the appropriate 
cells of r(). This is what the first version of COVER (based on units) and the 
version based on buildings do. 


Line of sight 


The program for a hidden movement subroutine based on line of sight 
would be more complex than those based on terrain or distance. 
Programming the geometrical calculations involved would be fascinating, 
but lengthy - another task to be left to the reader! However, there are 
simplifying assumptions that make it possible to produce a shorter routine 
which has many of the features of a true line of sight routine. For example, 
one might assume that any soldier on a hex adjacent to a building hex, or 
town hex would be out of sight of other units in all directions. He would be 
able to hide behind fences, outbuildings, and other cover in the surrounding 
area. An adapted COVER routine could simulate this. In THE BRIDGE, a 
soldier adjacent to a road hex could be made out of sight to the enemy on the 
opposite side of the road. If the road hex was located to the north, for 
example, and there were no enemy units to the south (i.e. none with row 
numbers greater than that of the road hex) the unit would be hidden. Again, 
the COVER routine could be adapted. 

Terrain relief can be taken account of in a similar elementary way. We 
adopt the rule that a unit on the edge of an area of given level is hidden from 
units at lower level. In effect it is hidden behind behind the crest of the hill. 
The routine finds the levels of adjacent hexes; if one of these is at a lower 
level than that occupied by the unit, the unit is visible only to units at the 
same or higher levels. 

Simultaneous movement is a topic frequently debated by wargamers. It is 
argued that opposing armies do not wait for each other to take turns at 
advancing or firing, but act simultaneously. But wargamers, particularly board 
wargamers, find it more convenient to organise the game as a sequence of 
player-turns. This is more convenient for the programmer too, since the 
move and its consequences can be registered before proceeding to the move 
of the next player. Yet with a little additional programming, simultaneous 
movement is readily obtainable. The current positions of each player can be 
stored, their intended moves registered and their outcome resolved. The new 
positions, (and also strengths and other details) are then determined and 
becomes the current positions for the following turn. The subroutines 
presented in this book provide the basis for wargames with simultaneous 
movement. 
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= not need to be a historian to invent wargames. There are wargaming 
s and books which provide a wealth of ideas for new games. A list 
of ideas appears in Appendix B. These usually describe the events 
up to the battle and the scenario for the battle itself. The fuller 
ions include army lists and a detailed map of the terrain. Some even 
rules with combat resolution tables. Use the wargames utilities of 
s 2, 3, 5 and 6 to transfer all this information to the computer, as 
d below. 

Seody the combat resolution tables used in the games in this book. You 
find that these can be used in the new game, perhaps with some 
ification of the headings and the values. Combat resolution tables that 
mot have exactly the same format as those in the book can usually be 
“2>ly modified. Write out your version of each table, then enter it, using 
ABLEMAKER. 

Adapting the army lists to the game is usually easy. Decide on the number 
of units you require. If there are more than twenty-five units on each side, 
‘=ovement phases may be rather too slow, though perhaps you may prefer 
“>= greater tactical flexibility that a large number of units affords. Draw up 
~ cur army lists, deciding how may types of unit you need, how many there 
ace of each type, and what their ratings and other features are to be. You are 
shen ready to use ARMYMAKER. 

A ‘hex’ pad is almost essential for planning the map (see Appendix B). 
Decide how many metres are to be represented by each hex; the games in this 
book give examples of combat on a wide range of scales. Usually the map 
=iven in the article or book shows only the area in which the battle actually 
oecurred. Unless you only intend to re-create the historical battle, your map 
should include a wider area. This gives players the chance of chasing each 
other into the surrounding hills or marshes, events which did not occur in 
the real battle. When planning the map it is important that the main battle 
area should be displayed centrally on the screen. The map routines display 
columns | to 16, 11 to 26, 21 to 36.and so on. If the number of columns is not 
a multiple of 16, they also display the most easterly 16 columns, for example 
columns 20 to 35. The routines display rows | to 10, 7 to 16, 13 to 22, etc. 
They also display the southernmost ten rows. The main battle area 
should be placed centrally within one of the ranges of columns and one of 
the ranges of rows listed above. 

The main program can be based on one of the programs of this book. 
Indeed, you could use one of the main programs exactly as listed. For 
example, almost any game which has two armies, and four combat 
resolution tables can be played using the ‘Brid2’ program. Just load the 
data, then load and run ‘Brid2.’ The combat resolution tables need to be of 
the same types in ‘Brid2’. Table | is undiced and calls Table 2, which has 
diced rows; Tables 3 and 4 both have diced rows. You may need to alter only 
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the names of the phases. When you have tried the unadapted game you will 
be in a better position to decide what alterations are needed to adapt it to the 
new scenario. 

Dice-throwing plays a large part (perhaps too large) in many wargame 
rules. It may be necessary to throw a dice to decide, for example, at which 
turn a unit is to become aware of the approach of an enemy unit and for 
many similar decision throughout the game. There is little point in inserting 
a special phase for each of these occasions. All one really needs is a pair of 
dice to roll at such moments in the game. Yet this is hardly in keeping with 
the concept of computerised wargaming! The ROLL subroutine below is 
designed to be inserted in any program with the minimum of reprogram- 
ming to ‘throw’ a die or dice automatically and display the result. It then 
waits for you to read the result and indicate that you are ready to continue. 
The listing of ROLL is: 


498@ CLS :FPRINT ‘’’"The dice throw is: ":REM 
ROLL *#** 
491@ FRINT ’°’‘TAB 175FN sla) 


4928 PRINT °°" Left=repeat : Fire=continu 
e" 

4928 GO SUB 1@@@: REM CONTROL 

494@ IF j#=" " THEN RETURN 


4930 IF j#="2" THEN FAUSE 188: GO TO 4988 
4766 GO TO 49308 


Note that this subroutine calls a user-defined function to generate the 
random number. Use FNs, as in the listing above to simulate a single die. Set 
the upper limit, a, before calling the routine. If you want to simulate two 
ordinary 1|-to-6 dice, substitute FNt for FNs at line 4919. There is no need to 
set a limit in this case. Both of the functions are defined in the subroutine 
START, with which all programs begin. 

The use of ‘average dice’ may sometimes be required. These are six-sided 
dice with faces numbered 2, 3, 3, 4, 4, and S. Singly or in pairs they give less 
extreme values than ordinary dice. Here is a subroutine, AVROLL, for 
simulating average dice: 


4900 LET ae=@:LET ad=FN s(6&):REM AVROLL **#+* 
49@5 IF ad=i THEN LET ad=3 

4919 IF ad=6 THEN LET ad=4 

4915 IF av=1 THEN GO TO 4925 

4920 LET ae=FN s(&) 

4925 IF ae=1 THEN LET ae=2 

4920 IF ae=6 THEN LET ae=4 

4935 CLS : PRINT ‘‘"The dice throw is:" 
494@ FRINT ‘‘TAB 17; ad+ae 
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4745 PRINT ‘°” Left=repeat : Fire=continu 
e" 

4938 GO SUB 1868: REM CONTROL 

4955 IF j#=" " THEN RETURN 

£760 IF j#="z" THEN FAUSE 168: GO TO 4982 
4965 GO TO 49598 


Call it with av set to | or 2, depending on how many dice you want ‘thrown’. 


Inventing wargames 


This is really not such a big step from adapting ideas from other sources. 
You need historical knowledge or a fund of imagination, or preferably both! 
Wargames set in the future give unlimited scope for imagination, as BENA 
2352 illustrates. 

With a historically based game you will need to know about the weapons 
used in the past, the sizes and compositions of armies and the tactics 
employed by their commanders. There are plenty of books to help you with 
this aspect of the game, as a study of the advertisements in wargaming 
periodicals reveals. You can also obtain rulebooks to cover any historical 
period. 

A game set in the future allows scope for imaginative programming, 
creating weapons, terrain and environmental conditions that can exist only 
within the computer’s memory. 

Whatever approach you take, remember that a game is intended to 
interest or instruct the players. It must have clearly defined objectives. Its 
mechanism must be fair to all players. This is not to say that each players 
should have an equal chance of winning the battle. In a historical battle it 
may suffice to perform as well as one’s historical counterpart. Fending off a 
more powerful opponent for a given number of moves may be considered 
enough to win the game. The game should be seen to be fair too. A combat 
routine which displays the result with a bald statement such as ‘You have 
lost’, is unsatisfactory. One wants to know why or how. This is why we made 
the RESULT subroutine display not only the result but also the row and 
column headings selected, the modifier totals and the dice ‘throw’. Then you 
know if you lost only because your opponent had an exceptionally lucky 
‘throw’. 

The most important part of designing a new wargame is the play-testing. 
We expect the program to behave properly since it consists mainly of well- 
tried subroutines. It is the game itself, the rules, the balance between forces, 
and the terrain which need to be tested. Is the game fair? Are there boring 
sections that should be omitted? Does too much depend on random dice 
‘throws’? Is there enough room or time in which to manoeuvre? Is the 
number of moves sufficient to allow a conclusive result? These and many 
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other questions must be asked and must be answered satisfactorily. Be 
prepared to alter many aspects of the game before it reaches its final polished 


form. 


> & ey me 


Chapter Twelve 
Special Mission 


A complete view of the battlefield is of the greatest help to acommander. In 
early days, the leaders might take up positions on a hill overlooking the 
scene. In more recent wars, observation balloons and aerial reconnaissance 
were used. Today, the great powers have surveillance by satellite. But these 
attempts to observe the whole battle area were never and probably never will 
be completely successful. The commander of a model army is in a much 
better position. The armies of both sides are arrayed on the table. The nature 
of each unit, its present position, its strength and its movements are known 
exactly by both commanders. In this way, model wargaming departs 
radically from the realities of the battlefield. 

In Chapter 8 we described how the computer can make wargames more 
realistic by providing hidden movement. Units of opposing forces are visible 
to each other only when they are within a given range. In Chapter I1 we 
carried this idea further, suggesting how to program the computer to ‘hide’ 
all units which are under cover in woods or buildings. 

There is still one aspect of warfare that these routines do not simulate. 
This is often referred to as ‘the fog of war’. When a unit is in the vicinity of its 
headquarters it is in direct communication with the commander. Any orders 
issued are received immediately; reports from the unit to the commander are 
instantly available to him. The situation changes dramatically in war. As 
soon as a unit is sent on a mission the problem of communication arises. In 
the days before radio, there were couriers or dispatch riders. These were the 
fastest and most reliable means of communication, but a message could be 
transmitted only as rapidly as a man could run or a horse could gallop. It 
might take days for an order from HQ to reach an outlying unit. By the time 
the order arrived, the battle situation might have changed. A counter- 
manding order might already be on its way. News of the whereabouts of the 
unit and the success or otherwise of its mission filtered back to HQ after a 
similar delay. Not only were there these delays in transmission, but couriers 
might come to grief by accident or at the hands of the enemy and fail to 

deliver their message. They might desert. They might be intercepted and the 
dispatches would fall into enemy hands. In so many ways the fog of war is an 
overriding factor in any battle larger than a skirmish. 
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Even with radio there is not necessarily any improvement. The early field 
radio sets were notoriously unreliable and required a skilled operator. 
Radio transmissions can be jammed, and there is the risk of messages being 
picked up and decoded by the enemy. In addition, the location of a 
transmitter can usually be detected by the enemy, so it is often essential to 
maintain radio silence. Back to the dispatch rider! 

Simulating the fog of war in a model or board wargame is far from easy. 
The essence of it is that units which are not at HQ are not visible to their 
commander. They may not be moved until several turns after the player 
commands them to move. The commander never knows exactly where they 
are, unless they have been ordered to move to a given hex and to stay there. 
Even then there is the possibility that they have been engaged on their way 
there by an enemy unit and eliminated. The usual way to simulate such 
conditions is to use an umpire. The umpire receives the written orders from 
the players and passes back to them such information as they might expect 
to receive under battle conditions. The subroutine described in this chapter 
undertakes this function of the umpire. We use it in the next wargame. 
PARIS 1814. This is a campaign wargame played on a map representing an 
area 300 km across. It would take a courier several days to ride across this 
area, allowing time for rest, for getting lost, for difficult terrain, and for 
going into hiding to avoid enemy forces. Interception of couriers, desertion 
and other mischances were frequent. The fog of war played a major part 
throughout the Napoleonic campaigns, making this a suitable game in 
which to introduce this subroutine. 


On mission 


The subroutine is written for a game with two sides. Each player has two 
armies, one being an army of headquarters units, the other being an army oF 
independent units. The HQ units are visible on the displayed map and may 
be moved and brought into combat in the usual way. 

Independent units may be moved in the ordinary way, or by issuing them 
with orders. During each player’s turn there is an Order and Reports Phase. 
This begins with the issuing of orders to any or all of the field units. The 
orders that may be issued are: 


Move to target hex 

Attack enemy unit on target hex 

Report arrival at target hex 

Report on contacts with enemy or friendly units 
Engage enemy units on sight 

Report result of combat 

Acknowledge message 

Halt 
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2n order is issued the unit is told which target hex (column/ row) to 
‘or. On receiving the order it moves towards the target hex, at a fixed 
To make the computer take account of terrain and calculate the 
of hexes to be moved each turn would require extensive 
ming. But this is not so important in a campaign game. A hex 
ts 10 km, in which a varied terrain of woods, roads, marshes and 
ground might be encountered. It is reasonable to ‘even out’ such 
by adopting a fixed movement allowance irrespective of terrain. 
yer, there are certain large-scale terrain features, such as mountains 
wide rivers, that the unit must avoid. The routine provides for up to 
types of terrain that the unit will not enter. In PARIS 1814, for 
le, the unit will not cross the rivers, except by bridges. 
The order to move is not carried out immediately, for it takes time for the 
ter to deliver the message. The order is held in memory for a few turns. 
number of turns delay is calculated when the order is issued. It depends 
the distance between the field unit and the HQ unit issuing the order. 
The order may consist of several instructions taken from the list given 
ec. A unit instructed to acknowledge the order will simply send back a 
rt to this effect, which will include a statement of its present position, 
status (e.g. morale, strength). This gives the commander a clue as to the 
eabouts of the unit, though it willhave moved to a different position 
etween the time it sent the report and the time this is received at HQ. 

Units instructed to report contacts, send back information about units 
‘hey meet on the way. If instructed to attack the enemy units it meets, or the 
cerget hex, the combat table is called and the result of combat is resolved. If 
‘astructed to report combat, the unit will report its position and status after 
the battle. Of course, if it is eliminated, surrenders or deserts after the battle, 
=o report will arrive. 

A commander may send a series of orders to a unit. These are held in 
memory and are executed in the order in which they are sent. A new order is 
mot executed until it ‘arrives’ and the unit has reached the target hex 
specified in the previous orders. Only five orders may be held pending for 
each unit, so acommander who attempts to send more is told that no courier 
is available. 

The ‘Halt’ message is different from the others and is not sent in 
combination with them. Its effect is to cancel all pending orders and the one 
currently being executed. The unit halts and awaits the arrival of the next 
order. 

As mentioned above, couriers are not infallible. In the same way, an order 
may occasionally (at random) become ‘lost’ and is never transmitted to the 
unit. 

Active units (i.e. those currently obeying an order) attempt to move 
toward their target hex. They do not enter a hex with prohibited terrain (e.g. 
river) or one that is occupied by another unit (friendly or enemy). If 2 
prohibited or occupied hex lies on their path, they turn and move to one side. 
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then attempt to reach the target hex next turn. The algorithm used for 
movement is a fairly simple one and its results are not always predictable. 
Neither are the actions of isolated units when in difficult battle conditions. 

Units have the opportunity to send reports each turn, if instructed to do 
so. These reports are held in memory for several turns, depending on the 
distance between the unit and HQ when it is making its report. As with 
orders, so with reports, there are occasional losses in transmission. The 
reports which have arrived are displayed on the screen at the end of the 
Mission Phase. They include a message, a display of details of the enemy 
unit, the friendly unit or their own unit, the turn number when the report 
was sent and the position of the unit at that turn. 


Fig. 28. Designs for cut-out figures of French forces for PARIS 1814. (a) 
Infantry; (b) Cavalry (cuirassier). 
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Interception of couriers is another feature of this routine. Reports are 
occasionally (at random) delivered to the enemy, being displayed during the 
enemy’s Mission Phase. 

It is clear that this routine makes the game very different from the usual 
wargame. Much of the time is spent in issuing orders and in interpreting 
reports. Unless confusion is to reign, players need to keep written records of 
all orders sent and of all reports received. They may also find it helpful to set 
up a small ‘operations table’, on which tokens (Figs. 28 and 29) representing 


ea ai GF er 
Ayes oN 
SIC ASN 
AH So 
Can UAE 


Fig. 29. Designs for cut-out figures of Allied forces for PARIS 1814. (a) 
Prussian Infantry; (b) Prussian Cavalry (Dragoon). 
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each unit are placed to show their last known positions. A sketch-map of the 
area and a number of cardboard squares will suffice. Each commander 
could have such a table, keeping it hidden from the opposing player. 
To help with the ‘paperwork’ the MISSION routine allows for orders to 
be printed out by a printer attached to the computer, at the player’s option. 
All the details of orders and reports are stored in memory. They are saved 
by the usual saving routine. 


NOTES FOR PROGRAMMERS 


This subroutine undertakes a complicated series of operations and is 
necessarily a long one. It has two principal supporting routines, REPORT 
and AFTERMATH. In order to keep the subroutine to a reasonable length 
we have to stipulate certain conditions for its use. 

The routine assumes that there are two sides and four armies. Armies | 
and 2 are the HQ armies of each side. Armies 3 and 4 are the independent 
units. Armies 3 and 4 may each consist of up to twenty units. This number is 
probably as much as any commander can manage in a game of this kind. All 
units have the same movement allowance, and this is not affected by terrain 
or other factors. Not more than one unit may be present on a hex. 

Combat is resolved by a single combat resolution table at the time the 
units engage, not after a transmission delay. Orders and reports are stored at 
the top of the block of memory normally reserved for tables, army lists and 
maps. They occupy the block from address 60688 onward. The block from 
55564 to 60687 is free for tables, armies and maps. This is 5 kilobytes. 
Since the scenarios in this book occupy only about 3 kilobytes there is no 
shortage of memory. 


MISSION 


Variables and arrays are defined in Appendix C. 


What it does: accepts orders from commanders, moves the field units 
accordingly, engaging them in combat as required, and accepts reports from 
units for transmission to the players. Printing out of orders is optional. 
If this is not required, lines 4698 to 4720 may be omitted. 


Calling variables: na, ne, hx, cr, f1, f2, f3. 


Other subroutines called; CONTROL, UNITLINE, FINDUNIT, REPORT, 
AFTERMATH. 


Machine code routines called: FORWARD, HALT, ARRV, ACTIVE (see 
end of this chapter). 
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t it does: takes details from a unit and stores it on the Report Stack in 
ory. Calculates the delay in transmission. 


ing variables u, uu, byte, plus data stored in unit details. 


AFTERMATH 


What it does: informs the players that combat is occurring and calls routines 
needed for resolving it. 


Calling variables: na, u, uu, na, ne. 


Other subroutines called: CONTROL, READTABLE, RESULT, RESET. 


Data storage 


Order stacks (69688 to 61727) 

Comprise 40 stacks each of 26 bytes, one stack for each unit of each field 
army (Armies 3 and 4). 

The base address of each stack is referred to as bos (Base of Order Stack). 
Each stack holds the following data: 


bos Number of orders on stack (1-5) 
bos+1 Delay for each order 

to (decremented by | each 

bos+5 turn). 


Then follow five blocks of four bytes, each holding details of an order. Here 
is the first order: 


bost+6 Number of HQ unit issuing order. 
bos+7 Order details (see below). 

bos+8 Target hex, row number. 

bost+9 Target hex, column number. 


bos+10 to bos+13 2nd to Sth 
bos+14 to bos+17 orders on the 
bos+18 to bos+21 stack 


bos+22 to bost+25 
Order details are held in one byte: 


Bit Meaning 
0 (LSB) 0 = inactive or halted. 
1 = carrying out an order. 
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I 0 = ‘Move to target’. 
| = ‘Attack target’. 

2 | = ‘Engage enemy on route’. 

3 | = ‘Report’ (see bits 4-6). 

4 | = ‘Arrival’. 

5 1 = ‘Contacts’. 

6 1 = ‘Results of combat’. 

7(MSB) | = ‘Acknowledge’. 

When the order is received, the four bytes for the order stack are transferred 

to the last four bytes of the unit details (see Fig. 7c). 


Report stacks (61728 to 65367) 


Comprise 40 stacks each of 91 bytes, one for each unit of each field army. 
The base address of each stack is referred to as brs (Base of Report 
Stack). Each stack holds the following data: 


brs Number of reports on stack (1-5) 
brs+1 Delay for each report 

to (decremented by | each turn) 
brs+5 


Then follow five blocks of seventeen bytes, each holding details of a report. 
Here is the first report: 


brs+6 Turn the report is made. 

hbrs+7 Report byte (see below). 

brs +8 Location of unit, row. 

brs +9 Location of unit, column. 

brs +10 The ASCII codes of the 
to | unit details 

brs+22 

brs+23 to brst+39 2nd to Sth 

brs+40 to brs+56 reports 

brs+57 to brs+73 on the stack. 


brs+74 to brs+90 


Report details are held in one byte: 


Bit Meaning 
0(LSB) 0 = friendly unit. 
1 = enemy unit. 
1-3 Spare. 
4 1 = ‘Arrived at target’. 
5 1 = ‘Contact with’ (see bit 0). 
6 1 = ‘In combat with’ (see bit 0). 
7(MSB) 1 = ‘Message acknowledged’. 
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hine code routines 


‘These are used to make the action of MISSION faster. They perform 
-outine tasks, which the reader is unlikely to need to alter. The remainder of 
MISSION is in BASIC to allow the reader to modify it easily. As explained 
“= Chapter 13, the code is loaded by a separate program, ‘ParisM’, to which 
the line numbers below refer: 


FORWARD What it does: forwards orders, in the sense of reducing the 
delay value (at bost+1 to bos+5) by | each turn. It also occasionally (at 
random) ‘loses’ an order by decrementing the number of orders (at bos), so 
causing the computer to ignore the latest order on the stack. 

Listing: lines 1320 to 1389. 

Stored at: 53699 to 53815. 

Using it: Before calling, POKE 53699 with the number of units in the army 
tefna)), and POKE 53701/2 with the stack base address ob (60688 for Army 
3. 61207 for Army 4). The entry point is 53739. 

This routine includes a subroutine, BOS, which is required by two other 
routines, HALT and ARRYV. Its function is to calculate: bos = 
ob+26*(u-1), where uw is the unit number. It requires (uw-1) in the 
accumulator when called. It returns with bos in HL and the number of 
orders pending for unit wu inthe accumulator. The BOS subroutine is located 
at 53704 to 53738 (lines 1320 to 1339). The entry point is 53704. 


HALT What it does: searches the order stack to find a halt order. If one is 
found, it returns the number of the unit concerned and the order number (1 
to 5). 

Listing: lines 1399 to 1449 (also requires BOS at 1329 to 1330). Stored at: 
53816 to 53937. 

Using it: Before calling for the first time, POKE 53816 with the number of 
units in the army (c(na)); POKE 53817/8 with the stack base address (ob); 
POKE 53819/20 with a(na)+13. On the first call use an expression such as 
‘LET u = USR 53823’. If a halt is found, uv gives the unit number. PEEK 
53821 to find the order number. If no halts are found, uw equals zero. Do not 
repeat the POKEs before recalling the routine to find further halts. Use the 
re-entry point (LET u = USR 53829) repeatedly until the routine eventually 
returns a zero value. 


ARRV What it does: finds orders which have ‘arrived’, that is to say, for 
which the delay is reduced to zero. If more than one order has ‘arrived’ but 
has not been executed, only the one highest in the list is found. 

Listing: lines 1459 to 1486 (also requires BOS, at 1320 to 1339). 

Stored at: 53938 to 54011. 

Using it: Before calling for the first time, POKE 53938 with the number of 
units in the army (c(na)); POKE 53939/40 with the stack base address (05). 
Call using an expression such as ‘LET u = USR 53943’. It returns the unit 
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number as uw, and the order number is found by PEEKing 53941. Do noz 
repeat the POKES before recalling the routine to find further arrived orders. 
Use the re-entry point (LET uw = USR 53949) repeatedly until the routine 
eventually returns a zero value. 


ACTIVE What it does: finds units which are actively moving independently 
(have not yet reached their target, been halted, or been eliminated). 
Calculates bu, the base address of the unit details, and finds its target row 
and column (/7,/c). 

Listing: 1499 to 1559 (does not need BOS). 
Stored at: 54012 to 54125. 

Using it: Before calling for the first time, POKE 54012 with the number of 
units in the army (c(na)); POKE 54013/4 with a(na)+ 13. On the first call use és 
an expression such as ‘LET uu = USR 54020’. If an active unit is found, uu z 
gives the unit number. PEEK 54015/6 to find bu (use FNd). PEEK 54017 
and 54018 to find zr and tc. If no halts are found, uu equals zero. Do not 
repeat the POKEs before recalling the routine to find other active units. Use 
the re-entry point (Let wu = USR 54056) repeatedly until the routine 
eventually returns a zero value. 


Chapter Thirteen 
PARIS 1814 


This wargame features independent action, as described in Chapter 12. 
There are two sides, Napoleon’s French army and the Allied armies of 
Austria, Prussia, Russia and a number of smaller states. The game is 
designed for two players, one commanding the French forces, the other 
commanding the Allied forces. In the game, the forces on each side are 
divided into two groups. There are the Headquarters (HQ) units and the 
Independent Units (IU). The HQ units are controlled as in the other 
wargames. If it is close enough to an HQ unit, an IU can be moved in the 
same way. It can also be commanded by the independent action routine, as 
described later. 

Since this is a campaign game, played with units representing thousands 
of soldiers, the terrain is mapped on a relatively small scale (1 hex = 10 km), 
The program also incorporates hidden movement. IUs more than three 
hexes from an HQ unit are not plotted on the map. Such units cannot be 
moved in the normal way, as there is no symbol on the map over which to 
place the cursor. The player is in the same situation as a commander in the 
field. The whereabouts of a distant unit is known only roughly. Reports 
from such units arrive at HQ by courier after delays of several days. Orders 
must be sent by courier, and take days to reach their destination. Units at a 
distance from HQ can, of course, be instructed to march to the vicinity of an 
HQ unit, when they become visible on the map and can be controlled 
directly, in the usual way. 

Attrition, or the loss of combat strength through fatigue, shortage of 
food, medical supplies and ammunition, or through other similar causes, is 
another aspect of warfare simulated in this game. The other games in the 
book represent only a few hours of combat, in which such factors are 
relatively unimportant. In prolonged campaigns, disease and starvation 
may be more effective in bringing an enemy to defeat than the wounds 
incurred in battle. Attrition played a significant part in the Napoleonic 
Wars. In the period during which this game was set, the Allied armies were far 
from their homelands. Casualty rates in battle were heavy and medical treat- 
ment was minimal. They relied on scanty food supplies commandeered froma 
largely hostile local population. Weather conditions frequently made the 
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roads axle-deep in mud. Under such conditions, combat strength fell 
significantly over the weeks. Being on home ground, Napoleon’s armies did 
not suffer attrition to the same extent. This is reflected in the game, with the 
Allies having a greater rate of attrition than the French. The Allies begin the 
game outnumbering the French by 2 to |. If Napoleon can manage to hold 
on and avoid defeat in the early stages of the campaign, he stands a greater 
chance of success later. 

As mentioned above, the scale of this game is very different from that of 
the others in the book. Units represent 3, 4 or 8 thousand men. Each move 
represents 24 hours. Each hex represents 10 km. On this scale,a day’s march 
is only two hexes, though can be more for short periods of forced marching 
to join comrades in battle. On this scale we, like the leaders of these armies, 
are not concerned whether the armies are firing at a distance, are charging 
or forming squares, or are locked in close combat. Conflict may last several 
hours or even for days. Its stages merge into one event ~ the Battle. This is 
why this game has only one combat resolution table, appropriately called 
BATTLES. 

As a commander of thousands of troops, each player is less concerned 
with the outcome of individual battles and more concerned with conduct of 
the campaign as a whole. Strategical aspects, such as the supply of food, 
weapons and ammunition must be properly planned. Each player-turn of 
the game includes a Supply Phase in which depots are set up to supply the 
troops. The morale and ultimate success in battle of each unit is affected by 
this. The only units not so affected are the Russian units, which had no 
effective supply service and are consequently rated low in morale from the 
beginning of the game. 

Another consequence of the scale of the game is that details of the terrain 
are less significant. The area represented on the map was sprinkled with 
woods and small streams, and had a network of minor roads. In any hex 
there would be a mixture of all three kinds of terrain. Troops would usually 
be able to find one or more roads to march along or, if these were blocked 
with mud, or damaged artillery or vehicles, could take to the fields or woods. 
The effects of terrain are evened out on such a scale and there is no need to 
take them into account. The standard movement allowance of two hexes a 
turn assumes that units will be able to travel along roads for most of the time 
but may need to cross open or rough ground, to climb hills, to pass through 
woods and to ford small streams occasionally. 

Only major geographical features, such as mountain ranges and wide 
rivers, have an effect on movement in games of this type. The terrain of 
PARIS 1814 has no mountains, but has three major rivers, the Seine, the 
Marne and the Loire (Fig. 30). Units may not cross these except where there 
are bridges. There are special rules for bridges, their destruction and their 
repair, which are explained later. 


PARIS 1814 183 


The fog of war 


As explained in Chapter 12, the function of the independent action routines 
is to simulate the conditions of a battle or campaign fought over a large area. 
Orders take time (i.e. several turns) to pass from HQ to an IU. Reports take 
a similar time to reach HQ. The commander has to issue orders in good time 
(often in anticipation of action by the enemy). Reports have often been 
overtaken by events before they reach HQ. But the fog of war is less intense 
in this game than it was for Napoleon, Schwarzenburg or Blticher. At the 
commander level there is instant communication. Each player has 
command of all the HQ units in the army and reads all their reports as they 
are received. It is as if Napoleon could read the minds of his Marshals at a 
distance, and could co-ordinate their actions instantly. In this respect there 
is no ‘fog’. Most players will find that the amount of ‘fog’ provided is just 
right to make this an interesting and extremely challenging game. If you 
want to simulate more exactly the situation of the supreme commanders, 
Napoleon or Schwarzenburg, re-cast the army lists so that each side has only 
one HQ unit and all the other units are independent. This would mean a 
small amount of reprogramming, but would take the idea of independent 
action to its logical extreme. 


PARIS 1814 


The game is set in the Isle de France and Champagne districts of France in 
the winter of 1814. From 1805 until 1812, Napoleon led his army to 
numerous victories in Europe. His only serious defeats were at the hands of 
the British and the Portuguese in the Iberian Peninsula. For his invasion of 
Russia, in 1812, he assembled the largest army ever known at that time. He 
forced his way to Moscow but the Russian winter of 1812, the long distance 
from home, and the continued attention of Russian troops, drastically 
reduced his forces, both in numbers and in morale. He was forced to retreat. 

In 1813, the Austrians, Russians and Prussians joined forces with the aim 
of destroying Napoleon. They formed two main armies, the Army of 
Bohemia and the Army of Silesia. The larger of these was the Army of 
Bohemia, commanded by Karl Philip, Prince von Schwarzenburg, of 
Austria, and consisted mainly of troops from Austria and Russia, with 
smaller numbers from Bavaria and Wiirttemberg. The Army of Silesia 
included Prussian and Russian units, and was commanded by the 
redoubtable Field Marshal Blticher, of the Prussian army. 

In the meantime, Napoleon has recruited fresh forces, enthusiastic though 
poorly-trained youths and older men. The Allies met defeat at first, but 
gained a substantial victory at Leipzigin October 1813. Napoleon was pushed 
back into France, with the capture of Paris itselfan objective of the Allies. In this 
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game, which begins a few months after the French defeat at Leipzig, we find 
Napoleon facing an Allied army twice the strength of the French Army. Can 
he prevent the Allies from capturing Paris? In real life, Prince von 
Schwarzenburg led his army into Paris in the spring of 1814. Napoleon was 
forced to abdicate and was exiled to the island of Elba. In this game, which is 
modelled only loosely on the circumstances of 1814, the outcome could be 
different. 


Forces 


The French forces (Table 21) consist of seven HQ units and thirteen IUs. 
Each HQ unit consists of 4000 infantry and artillery. Unit | is led by 
Napoleon, and the other HQ units are each led by a Marshal of the French 
army. Each Marshal commands two or more IUs. Each IU may be an 
infantry/ artillery corps of 4000 men, or a cavalry corps of the same size. 
Altogether, the French army consists of twenty units representing 80000 
men, with a further two units of reserves (4000 men each) being recruited 
and entering the game at turn 10. 

The Allied forces (Table 22) consist of the Armies of Bohemia and Silesia. 
The leaders are represented by infantry/ artillery units of 8000 men each. 
Each leader has command of a number of infantry/artillery and cavalry 
units. Infantry units represent 8000 men each, while cavalry units represent 
3000 men. The Allied armies have twenty-five units in total, representing 
160000 men, with no reserves. 


Playing the game 


Apart from the phase in which independent action is used, this game is 
played in the same way as THE BRIDGE and INVASION 1066. For 
general instructions, see the chapters describing these games. To play the 
game you need the computer, the rules and a detailed map (Fig. 30). You 
also need paper and a pen for noting orders and reports. The game can be 
played with a joystick, or from the keyboard. If you have a printer, you can 
use it to obtain printouts of the orders you issue to 1Us. This isa facility that 
the Marshals of Napoleon’s army and the leaders of the Allies would have 
envied! This game is a reminder that successful generalship consists of 
planning, careful ‘desk-work’ and efficient organising, rather than courage 
or quick thinking in the heat of battle. 

Much of the appeal of Napoleonic wargaming lies in the elaborate and 
colourful uniforms of the period. For model wargamers, there is plenty of 
scope for setting up realistic arrays of brightly painted soldiers to represent 
each of the national armies involved. The scale is left to the discretion of the 
modeller. 
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Fig. 30. Map of terrain for PARIS 1814. 


On the other hand, each player may decide to set up an operations table 
on which a large-scale sketch map shows the main features (towns, bridges 
and rivers) of the area. Tokens placed on this map show the position of each 
unit, or the last known position of each of the 1Us. The location of each IU is 
updated as reports arrive. 


Setting up the game 


The two ways of preparing the programs are: 


(1) The direct way: Read the instructions and advice on keying in, which is 
given in Appendix A. This program is long and requires so much data that 
it is necessary to have a separate program ‘ParisM’ to store the machine 
code routine in memory before the wargame program is loaded. If you are 
using tape, it is most convenient if ‘ParisM’ comes first on the tape. Type in 
the listing below very carefully. Check it through, figure by figure, before 
saving it. Even a single incorrect digit could make the computer crash when 
the wargame is being played. 
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1@ REM ** PARISM x 

20 CLEAR S2o99 

36 FOR j=S52@8@ TO S3352: READ x: FOKE j,x 
: NEXT j 
4@ FOR j=5748@ TO S2588: READ x: POKE j,x 
NEXT j 
38 FOR j=52688 TO 524618: READ x 
: NEXT 3 
6@ FOR j=523628 TO S2628: READ x: FORE j,x 
NEXT j 
7@ FOR j=52699 TO 54125: READ x: FORE j,x 
: NEXT j 

6@ FOR k=1 TO S&S: FOR j=8 TO 7: READ x: FO 
KE USR CHR (1434+k)4+j,x: NEXT j: NEXT k 

98 STOP 
1202 DATA @,8,0,8,8,09,0,2,0,0,08,2,8,0,0,2,0 
,@,42,18,207,227,91,12,207,6,8 
1018 DATA 26,119,19,36,16,250,201,38,0,58,8 
,207,95,111, 62,248, 162,87,58,9 
1828 DATA 207,95,125,146,6,5,2083,39,16,252, 
111,25, 203,244,34,10,207,201,17 
1@28 DATA 31,0,42,16,287,221,42,14,287,22 
126,080,238, iS,271, 42,18,287,202 
1940 DATA 188,287, chy ae cea anal 126, 
@,119,35,119,25,119,35,119, 
1258 DATA 16,287,221, th oa a7 (ii, 126,8,2 
@,48,40,71,202,63,71,221,42,24 
1062 DATA 287 ,221,35, aeaca 34,12,287,2 
5,42, 207,205, 26,207,201,17, 
1@7@ DATA Teeth aint ae Sa pee AS aie i 
7 435,24,14,287,58,8, 287, 68,68,58 
1@8@ DATA 8,207, 205,723, 207,58,208,207,61,58, 
20,2807 ,194,146,287 ,201,62,255 
1898 DATA 50,9, 287 ,33,225,87,58,25,207,203, 
71,194,205, 207,17,32,8,25,54,16 
1198 DATA 207 ,62,8,50,21,207,42,54,92,17,12 
8,1,25,24,24,207,62,10,50,28 
1118 DATA 207,58,22,287,71,62,80,144,58,8,28 
7 ,58,9,207,60,68,58,9,207,205,146 
1122 DATA 207 ,58,22,207,205,71,282,7,208, i7 
,74,2,195,18,208,17,158,2,42 
1120 DATA 16,287, 167,237, 82,24,16,2087,22,8, 
58,22,207,95,42,14,207,25,34,14 
1140 DATA 2@7,62,18,58,28,2807,58,22,287,61 
,50,9,287,58,9,287,460,68,58,9 


POKE j,x 


. eee 
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1158 DATA 207,205,146,207,58,23,287,202,71, 
194,69, 208,17,94,2,195,72, 208,17 

116@ DATA i58,2,42,16,207, 167, 237,82,34,16, 
207 ,22,0,58,227,207,95,42,14,207 

117@ DATA 25,24, 14,207,58,21,207,61,50,21,2 
@7,194, 223,207,201 

1188 DATA @,8,0,8,2,8,8,8,0,0,0,0,0,0,8,42, 
154,2708,34,156 

1198 DATA 208,58,160,2708,58,161,208,271,22, 
163,208,58, 162,208, 183,58,158,208 

1288 DATA 111,237,75,152, 208, 227,91,154 
1218 DATA 208,18,167,282,18,209,59, 163,208, 
26,167,202, 18,2789,50,165.208,22 

1228 DATA 150,0,2427,278,208,58,165,2788,167, 
221,150,2,189,242,18,209,3,i9 

1238 DATA 19,167,202,18,209,58,164,2788,26,1 
67 ,202,18,209,58,166,288,271 

124@ DATA 158,1,242,7,209,58, 164,208, 167,22 
1,158,3, 189,2742,18,209,58, 159,228 

125@ DATA 79,6,8,201,6,0,58, 142,208,79,42,1 
54,708, 167,227 ,66,54,154,208 

1268 DATA 58,160,208,61,58,1460,208,194,179 
1278 DATA 288,59,161,288,50,168,208,237,71, 
156, 2088,237,83,154,208,58,159, 208 

i280 DATA 61,58,159,208,282,14,209,6,0,58,1 
62,288,79,42,152, 208,167 

1298 DATA 237,66,24,152,208,195,179,208 
128Q DATA 271,42,11,92,221,126,4,221,166,12 
579,221 4126,5,221,166,13,71,281 

iZ1i@ DATA 221,42, 11, 92,271,126,4,2271,182,12 
379 ,221,126,5,2271,182,15,71,281 

132@ DATA @,8,8,8,0,38,0,111,167,203,27,203 
,20,68,77,202,35,205,16, 203,23 

13238 DATA 202,16,88,89,283,35,202,18,257,74 
p257 98,237 ,75,196, 209,979,126, 201 

1248 DATA 58,195,209,50,199,209,58,199,229, 
Sou 2@2,225,218,61,58,199,289 

5Q DATA 285,200,209, 167, 202,241,209,50,1 
209, 167,79,6,8,9,126,167,194,17,218 

Eanes DATA 68,61,119,43.58,198,209,61,58,198 
/289,194,11,2718,195,241,209 

1378 DATA 58,195,209,71,58,120,92,184,218,5 
5,210, 202,55,718,2705,2700,209 

1380 DATA 167,282,55,210,53,201 

1298 DATA 8,8,8,8,8,8,0,58,56,2108,50,62,2198 
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,58,62,210,61,258,173,218 
1488 DATA 50,62,2108,205,200,209,167,202,69, 
210,58,62,218,79,6,08, 203,33, 203 
1418 DATA 16,89,88, 203,235, 282,18,203,35, 283 
,18,221,42,57,218,271,9,221,25 
1428 DATA 2271,126,5,238,3,254,3,2027,69,218, 
126,50,61,210,84,92,19,19,19 
1438 DATA 19,19,19,19,26,167,202,155,218,58 
761,210,61,50,61,2718,194,133,218 
1448 DATA 195,69,218,6,8,58,61,218,87,126,6 
@,146,50,61,210,58,62,218,79,12,201,6,8,14, 
2,201 
145@ DATA @,8,8,8,8,58,178,218,50,182,218,5 
8,182,2108,61,250,247, 718,50 
1462 DATA 182,218,205, 208,209,167,202,189,2 
19,58,181,218,95,35, 126,167, 282,229 
1470 DATA 218,58,181,218,61,58,181,218, 282, 
189,210,195, 218,210,6,9,58,181 
1488 DATA 712, 87 ,125,60,146,508,181,212,58,1 
82,2710,79,12,201,6,0,14,8,201 
1492 DATA 2,8,8,8,0,9,2 ,8,58,252,718,58,5,2 
11,167,6,8,79,203 
1588 DATA 23,2823,16,88,89,203,25, 202,198,205 
»25,205,18,2271,42, 253,210,221 
1518 DATA 9,2271,25,2271,34,255,218,58,2,211, 
1 oF S218 20, 106,211,271 

20 DATA 42,2755,210,1,246,255,2271,9,271,34 
282i @,221,126.7,203,71,202 
1530 DATA 40,211,221,126,5,238,5,254,3, 282, 
40,211,1,7,8 
1540 DATA 221,9,221,126,1,50,1,211,221,126 
1558 DATA 2,508,2,211,58,5,211,60,79,6,8,2a1 
,1,8,@, 201 
681@ DATA BIN @1111110,BIN 1@0119@1,BIN 1@0 
11@M1,BIN 11111111,BIN 11111111,BIN 1021109 
1,BIN 1@@11@01,BIN 81111110 
6828 DATA BIN 1@@80@01,BIN 1@1801@1,BIN 181 
1@i@i,BIN 1@1111@1,BIN 1@181191,BIN 1910812 
1,BIN 1@@@@@@1,BIN 1@@0@@01 
6830 DATA BIN @81G81@0,BIN @@10@108,BIN agi 
@SiQG,RIN @8iG01iGS,HIN 2810810G,BIN @010012 
@,EIN Q@21@@190,BIN @@iegioe 
6848 DATA BIN @21@8@80,BIN @2@100880,BIN Oa1 
SG000,BIN @@188882,HIN GBigeeB2,BIN Beiaees 
@,BHIN @81@@900,BIN ge1aege0 


PARIS 1814 189 


52528 DATA EIN 1@18@188,BIN @118@19@,BIN Bi 
S3iG8,BRIN @661101B@,5IN O81i81188,BIN 9810018 
S,BIN @6140118,BIN 868180181 
6862 DATA BIN 1818@0080,BIN @119888@,BIN @@1 
S2OU8,RIN B8iiGBC8,HIN BBiGiBSS,BIN BBiBBiaz 
S,FIN G81@8010,BIN B8108801 
68708 DATA BIN 186880@00801,BIN 10@11181,BIN i@i 
22001,RIN 10011061,BIN 1960@8101,BIN 1811188 
i, BIN 180060@001,BIN 18000081 
6280 DATA BIN 1@@9@001,BIN 10111061,BIN 181 
@@1Gi,BIN 16111801, BIN 101@31@1,BIN 1811188 
1, BIN i@@08001,BIN i@@8@001 


The wargame program, ‘Paris’, needs the subroutines listed below. 


Line number Subroutine Chapter 
190-1919 CONTROL 4 
1020-1130 PICK 4 
1149-1590 READTABLE 4 
1559-1619 FIND 4 
1709-1859 FINDNO 4 
1869-1926 RESULT 4 
1936-1970 WAIT 4 
1980-2039 DISPMAP 7 
2040-2160 DISPARMY* 7 
2320-2460 UNITLINE 7 
2479-2710 COMMAND 7 
2720-2750 INITIAL 7 
2769-2816 NEWMAP 7 
2820-3950 PHASE 7 
360-3 100 FINDUNIT 7 
3119-3266 RESET 7 
3279-3280 SUBTRACT 7 
3420-3499 PROX i) 
378P-3800 TURNEND 7 
3819-4960 START (omit lines 7 


3849-387,3946 and 


4949-4959) 
4439-446p HIDE 
4479-4529 REVEAL 8 


*Type nuarmy instead of na in line 2119. 
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If you have already saved one of the earlier wargame programs, ‘Brid2’ 
or ‘Invasion’, load it and delete the subroutines not required. The ‘Paris’ 
program will eventually be a long one, so it is essential to delete every 
subroutine that is not listed in the table. Note that none of the DATA 
statements is needed. Also make the amendment to line 2119. If you are 
starting from scratch, type the required subroutines from the listings to be 
found in the chapters indicated in the table. 

When you have all the required subroutines in the computer, type in the 
main program, listed below: 


12 REM ** PARIS 1814 *¥ 
28 CLEAR 52999: LET gturn=2 
38 LOAD *"m"si; "Paris D" CODE 
48 GO SUB 381@: REM START 
3@ IF PEEK SS58@=@ THEN FOR 3=68688 TO 6 
5267: POKE j,@: NEXT j 
6@ LET turn=PEEK S558@+1: FORE S5508,turn 
78 LET nuarmy=turn-INT ((turn-1)/2)*2 
BO LET lim=4 
9@ DIM r(PEEK S5542,maxu): LET pi=i: LET 
p2=2: GO SUB 4420: REM HIDE 
1@@ LET pi=nuarmy: FOR p=3 TO 4: LET pZ=p: 
GO SUB 443@: NEXT p: GO SUB 447@: REM HIDE 
» REVEAL 
119 IF turn=19 THEN LET na=3: LET ru=14: 
LET rx=9: LET ry=6: GO SUB S@@@: LET ru=15: 
LET rx=S: LET ry=17: GO SUB S@@B8: REM RESE 
RVE 
128 LET na=nuarmy: LET mk=na: LET m#="Supp 
ly": GO SUB 5@84: REM MARKERS 
13@ LET na=nuarmy: LET m#="Advance": LET n 
1=@: LET n2=8: LET m=@: GO SUB 282@: REM FH 
ASE 
148 LET na=nuarmy+2: LET m#="Advance": LET 
ni=@: LET n2=@: LET m=@: GO SUB 28208: REM 
FHASE 
15@ LET na=nuarmy: LET mk=3: LET m#="Bridg 
es": GO SUE 5@@4: REM MARKERS 
160 LET na=nuarmyt2: LET cr=4: LET Kx=2: L 
ET £1=4: LET #2=1: LET #3=-1: LET ne=4: IF 
na=4 THEN LET ne=s 
178 GO SUB 4626: REM MISSION 
188 CLS : PRINT ‘" Battle phase": GO SUB i 
3@: REM WAIT 
198 IF j#="k" THEN GO TO 236 
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28@ LET n=i: GO SUB 114@: GO SUB 1846@: GO 
SUB 1928: REM READTABLE,RESULT,WAIT 

216 LET m#="Battle": LET ni=@: LET n2=@: L 
ET m=G@: FOR p=i TO 4: LET na=p: GO SUB 2826 
: NEXT p: GO SUE 1923@: REM FHASE,WAIT 

226 IF J#="z" THEN GO TO 2288 

23@ IF turn/B<sINT (turn/8) THEN GO TO 26 
B 

242 IF na=i THEN LET wt=.877: FOR p=i TO 
= STEF 2: LET na=p: GO SUB S@24: NEXT p: RE 
M ATTRN 

258 IF na=2 THEN LET wf=.924: FOR v=2 TO 
4: LET na=v: GO SUE S@24: NEXT v: REM ATTRN 
260 GO SUB 2788: REM TURNEND 

270 IF turn=42 THEN GO TO 2788 

288 IF j#="k" THEN 60 TO 68 


298 ERASE "m"sis "Faris D": SAVE *"m"s135 
"Paris D"CODE 55508@,9868 

308 CLS : FRINT " Game finished” 

21@ STOP 


Important: The listing above is intended for use with a Microdrive. If 
you intend to use the program with tape, substitute this line for line 39: 


30 LOAD “Paris D”CODE 


There are 4 spaces between ‘Paris’ and the ‘D’. Also substitute this line for 
line 299: 


299 SAVE “Paris D”CODE 55509, 9868 


Finally, add these subroutines and DATA statements: 


463@ CLS :LET nz=@:PRINT " Orders for "sa¥( 
nads" army":REM MISSION *** 

4632 INPUT "From H@ No. "sq: LET qu=VAL (q 
$): IF gu<@ OR gu2c(na-Z) THEN GO TO 4638 
4624 PRINT " From H@ no: "“squi: LET bu=aina 
—-2)4+123+b (na—-2)*(qu-1i1): LET gr=PEEK (but3): 
LET gc=FEEK (but+4) 

4636 IF gu=@ THEN LET u=@: GO TO 4648 

4628 INFUT "To unit “su#: LET u=VAL (us): 
PRINT " to unit mo: "sus IF uti GR utct(na 
>) THEN 60 TO 46238 

4640 LET ob=68688: IF na=4 THEN LET ob=6i2 
@o 

4642 LET rb=29128: IF na=4 THEN LET rb=389 
48 
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4644 LET ne=4: IF na=4 THEN LET ne=2 

4646 LET bos=ob+26*(u-1): LET bu=a(na)+1ii+b 
(na) * Cu-1) 

4645 IF qu=@ THEN LET u=@: GO TO 4724 

4650 LET ur=FEEK (but+3): LET uc=PEEK (bu+4) 
4652 LET so=FEEK bos: IF so<S THEN POKE bo 
S,50+1: GO TO 4656 

4654 FRINT "No couriers available": FAUSE 3 
@@: GO TO 4628 

4656 LET nmy=na: LET uy=2: GO SUB 2320: REM 
UNITLINE 

4658 LET os=bos+6+4*so: FPOKE os,qu: FOKE os 
+1,@: LET bit=@ 


466@ PRINT AT 3,83" Move to target": PRIN 
T ” or Attack target" 

4662 FRINT " Report arrival": PRINT " R 
eport contacts" 

4664 FRINT " Report combat": PRINT " En 
gage enemy on sight" 

4666 FRINT " Acknowledge": FRINT " Halt 
"3s PRINT ” End of message” 


4668 LET c=9: GO SUB 1@82@: REM FICK 

4670 IF pick=8 THEN G60 TO 4698 

4672 IF pick=9 THEN 60 TO 4698 

4674 IF pick=2 THEN LET bit=2 

4676 IF pick=3 THEN LET bit=24 

4678 IF pick=4 THEN LET bit=48 

4680 IF pick=5 THEN LET bit=72 

4682 IF pick=6 THEN LET bit=4 

4684 IF pick=7 THEN LET bit=136 

4686 FOKE ost+i,FN o(FN a(PEEK (ost+i) ,254-bi 

t) ,bit) 

4688S POKE os+1,FPEEK (Costi)+i: GO TO 4648 
4690 FRINT =: INFUT " Target column";b#: LET 
tc=VAL be: IF tc*@ OR tctncols THEN 60 TO 
4698 

4692 PRINT =: INPUT " Target row";b#: LET tr 

=VAL b#: IF tr<@ OR trenrows THEN GO TO 46 

92 

4694 FPOKE os+2,tr: POKE ost+i,tc 

4696 FOKE bos+FEEK bos,INT (SQR (CABS (qc-u 

C))°2+(ABS (qr-urj)) 72) /cr)+1 

4698 PRINT =: INFUT " Copy y/n"sb#: IF bé<>" 

y" THEN GO TO 4628 

4700 LPRINT "From: H@ No. "squ;" Times: tur 
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no"; INT (¢(turn-1)/gturnt+1) 

4782 LPRINT "To: Unit no. "su 

4704 IF PEEK (os+1)=@ THEN LPRINT "Halt": 
50 TO 4722 

47@6 LET bit=FN at(FPEEK (os+1),2): IF bit=2 
THEN LPRINT "Attack"; 

4708 IF bit=@ THEN LFRINT "Move to"; 

4718 LFRINT " target at "stces"/"s3tr 

4712 IF FN atFPEEK (os+i),4)=4 THEN LPRINT 
"Engage enemy on sight" 

4714 IF FN a(FEEK (ost+i1),16)=16 THEN LPRIN 
T "Report arrival" 

4716 IF FN a(FEEK (ost+i),32)=32 THEN LFRIN 
T "Report contacts” 

4718 IF FN atPEEK (ost+i) ,64)=64 THEN LPRIN 
T "Report combat” 

4720 IF FN a(PEEK (os+1) ,128)=128 THEN LFR 
INT "Acknowledge" 

4722 GO TO 4630 

4724 CLS =: PRINT ‘"Forwarding orders” 

4726 FORE 352699,c (na): FOKE S37G1,INT (ob/2 

56): POKE S278@8,0b-256*FPEEK S3781: RANDOMIZ 

E USR 327239: REM FORWARD 

47293 POKE 53816,c(na): FOKE S3818,INT (ob/2 
56): FPOKE 353817,o0b-256*FEEK 353818: FOKE S23 

S@,INT (Cana) +12)/256): PORE S3819,a(na)+1 

S-2ZS6*PEEK S3828 

472@ LET fh=@: LET u=USR S2825: REM HALT 
4732 IF u=@ THEN GO TO 4744 

4724 LET fh=FPEEK S3821: IF fh=@ THEN GO TO 
4744 

4726 LET bos=o0b+26*(u-1): FOKE bos,PEEK bos 

—fh+i 

4728 LET fh=fh-i: FOR k=6 TO PEEK bos#4+5: 
POKE bos+k,PEEK (bost+k+fh*4): NEXT k 

474@ FOR k=1 TO PEEK bos: FOKE bos+k,FEEK ¢ 
bostk+fh): NEXT k 

4742 FPOKE a(na)+1i@+i9*u,@: LET u=USR S2829: 
GO TO 4732: REM HALT 

4744 FOKE 33928,c (na): POKE S294@,INT (ob/2 
36): PORE S2929,ob-256*#FEEK S294@: LET u=US 
RK S239423: REM ARRV 

4746 IF u=6 THEN GC TO 4764 

4748 LET ao=PEEK 32941: LET bu=a(na)+10+10% 
u 
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475@ IF FEEK (bu/2)<>INT (PEEK (bu/2)) THEN 
GO TO 4762 

4752 LET bu=bu-2: LET bos=o0b+26*(u-1): LET 

bs=bostitao*4: FOR 1=1 TO 4: FOKE butl,PEEK 
(bst+1l): NEXT 1 

4754 LET pb=FEEK bos: IF pb=ao THEN G0 TO 

4768 

4756 FOR 1l=bos+2+a0*4 TO bos+i+4*pb: FOKE 1 

»FEEK (144): NEXT 1 

4758 FOR l=bostao TO bos+pb-i: FOKE 1,FEEK 

Cl+id: NEXT 1 

4760 IF pb?@ THEN FOKE bos,pb-i 

4762 LET u=USR 52949: GO TO 4746: REM ARRV 

4764 CLS : PRINT ‘"Orders dispatched": FRIN 

T " - units advancing" 

4766 PORE S4@1i2,c(na): POKE S4@814,INT (a(n 

€)413)/256): FPOKE 5461i3,a(na)+1is— 7SO*PEEK a 

4@14: LET uu=USR 54828: REM ACTIVE 

4768 PRINT CHR 144: IF uu=@ THEN GO TO 48 

3B 

477@ LET bu=FN d(S4@15): LET bS=but+S: LET b 

7=but7: LET tr=FPEEK 54817: LET tc=FPEEK S481 

8 

4772 FOR h=1 TO he: LET nm=@: LET ur=FEEF (¢ 

but2): LET uc=FPEEK (but4) 

4774 IF FN a(PEEK 65,3)=2 THEN GO TO 4854 

4776 LET pb7=FEEK b7: LET byte=FN a(pb7,136 

}: IF byte=i26 THEN GO SUB 4932: REM REFOR 

+ 

4778 IF te< suc OR tr<Sur THEN GO TO 4786 

478@ LET byte=FN a(pb7,24): IF byte=24 THEN 
G0 SUB 4932: REM REFORT 

4782 POKE b7,@ 

4784 GO TO 4854 

4786 IF te>uc AND treur THEN LET di=3: GO 

TO 4798 

47868 IF tctuc THEN LET di=2: GO TO 4798 

479@ IF texuc AND treur THEN LET di=S: GO 

TO 4798 

4792 IF tctuc THEN LET di=6: GO TO 4798 

4794 IF tr>ur THEN LET di=4: 60 TO 4798 

4796 LET di=i 

4798 LET dn=di 

4800 LET wr=ur: LET we=uc: IF di=i THEN LE 

T wr=ur-i: GO TO 4814 
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49@2 IF di=4 THEN LET wr=ur+i: GO TO 4814 
4804 LET we=uc-1i: IF dit4 THEN LET we=wcti 
4994 IF INT ¢(uc/2)=uc/2 THEN GO TO 4812 
4808 IF di=2 OR di=& THEN LET wr=ur-1 

4818 GO TO 4814 

49i27 IF di=2 OR di=S THEN LET wr=urti 

4814 IF wrti OR wrtnrows OR weti OR we >ncol 
s THEN 60 TO 4846 

4816 LET nz=na: LET xm=we: LET ym=wr: LET u 
#=@: LET u=i: GO SUB 2860: REM FINDUNIT 
4818 IF uf=@ THEN LET nz=na-2: LET u=1i: 60 
SUB 32068 

48270 IF uf=@ THEN LET nz=ne: LET u=i: GOS 
UB 3048 

4822 IF uf=@ THEN LET nz=ne-2: LET u=i: GO 
SUB 2862 

4824 LET bu=FN d(54@15) 

4826 IF uf=@ THEN GO TO 4842 

4878 LET byte=FN a(pb7,32): IF byte=32 AND 
uf>@ THEN GO SUB 4922: REM REPORT 

4820 IF nz=na OR nz=na-2 THEN GO TO 4846 
4852 IF FN atpb7,4)=4 THEN GO SUB 4974: GO 
TO 4826: REM AFTERMATH 

4834 IF FN a(pb7,2)=2 AND tc=wc AND tr=wr T 
HEN GO SUB 4974 

4836 IF FN a(PEEK bS,2)=3 THEN 60 TO 4854 
4836 LET byte=FN a(pb7,64): IF byte=64 THEN 

GO SUB 4932: REM REFORT 

48428 GO TO 4846 

4842 LET terr=FN a(FEEK (map+i7+nrows* (wo-1 
dtwr),135) 

4844 IF terr<2f1 AND terr<>f2 AND terr<>f3 
THEN GO TO 4852 

48646 LET di=FN s(6&): IF ABS (di-dn)=3 OR di 
=dn THEN GO TO 4846 

4849 IF nm=i THEN GO TO 4854 

4852 LET nm=i: GO TO 4838 

4852 FOKE butl,wr: FORE but4,we 

4854 NEXT h 

4856 LET uu=USR 54856: GO TO 4768 

4858 LET #i=@: CLS : FRINT °" Units have ad 
vanced": PRINT " - awaiting reports” 

486@ FOR u=1 TO c(na): LET rb=61728: IF na= 
4 THEN LET rb=623548 

4862 LET brs=rb+9i*¢u-1) 
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4354 IF FEEK brs=@ THEN GO TO 4916 

4366 FOR k=1 TO FEEK brs: LET dl=PEEK (brs+ 

Kk}: IF di=@ THEN LET dl=i 

4868 FORE brst+k,dl-i:s IF dl?i THEN GO TO 4 

896 

487@ LET brk=brs+k#17: BEEP .2,15: PRINT AT 
28,6;"Fire to receive report” 

4872 GO SUB 16@0@: IF j#<>" " THEN GO TO 48 

72: REM CONTROL 

4874 CLS : PRINT "From: Unit "su3;" at colum 

n "sPEEK (brk-8)3's"and row "3FEEK (brk-9); 
"s"Message sent in turn ";FEEK (brk-11): F 

RINT 

4876 LET byte=PEEK (brk-1i@): IF FN atbyte,1i 

2B8)=128 THEN PRINT "Orders acknowledged" 

4678 IF FN a(byte,i16)=16 THEN PRINT " Arri 

ved at target” 

4880 LET bit=FN a(byte,1i2): IF bit=64 THEN 
FRINT " In combat with enemy unit" 

4882 IF bit=22 THEN FRINT "In contact with 
enemy unit" 

4884 IF bit=22 THEN PRINT "In contact with 
friendly unit" 

49886 LET kp=brk-7: FOR 1=@8 TO 12: PRINT AT 

12,1;CHR# (PEEK (kp+1)): NEXT 1 

4888 RESTORE 7@8@: FOR 1=22912 TO 22924: RE 

AD x: POKE 1l,x: NEXT 1 

4890 PRINT AT 14,80; °"End of message” 

4892 FAUSE Sae 

4894 IF #17@ THEN LET fi=@: GO TO 49208 

4896 NEXT k 

4898 LET k=8 

490@ LET k=k+i: IF k>PEEK brs THEN GO TO 4 

916 

4982 IF FEEK (brs+k)>@ THEN GO TO 4988 

4904 IF FPEEK brs=@ THEN GO TO 49716 

4906 IF PEEK brs=k THEN GO TO 4912 

4968 FOR l=brs-11+17*k TO brs-12+17*FEEK br 

s: FOKE 1.FPEEK (1+17): NEXT 1 

491@ FOR l=brs+k TO brs+FPEEK brs-i: FOKE 1, 

FEEK (1+1): NEXT 1 

4912 POKE brs,PEEK brs-i 

4914 GO TO 4982 

4916 NEXT u 

4918 LET #i=@: IF RND<.3 THEN GO TO 4924 
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492@ CLS : PRINT ‘"“No further reports arriv 

ed" 

4922 PAUSE 258: CLS : RETURN 

4924 LET rb=62548: IF na=4 THEN LET rb=617 

28 

4926 LET fi=FN s(c(ne)): LET u=fi: LET brs= 

rb+91#(u-i): LET k=1 

4928 CLS : PRINT ‘"“Enemy dispatches interce 

pted" 

4920 PAUSE 158: GO TO 4878 

4932 LET rb=61728: IF na=4 THEN LET rb=635 

48: REM REPORT *##+* 

4934 LET brs=rb+91#(uu-1) 

4926 IF FEEK (brs)=5 THEN RETURN 

49268 LET qu=PEEK (but+6): FPOKE brs,PEEK brs+ 
1 

494@ LET rs=brs+6+17#(FEEK brs-1) 

4942 LET gr=FEEK (a(na-2)+16+b(na)*(qu-1)): 
LET gc=FPEEK (a(na)+17+b(na-2)*(qu-1)) 

4944 LET dIl=INT (S@R ((ABS (qr-ur))“2+(ABS 
(gc-uc))*2)/cr): FORE brst+PEER brs,dl 

4946 FOKE rs,INT ({turn-1)/gturnt+i): POKE r 

st+i,byte 

4948 IF byte=22 AND nz=ne OR byte=22 AND nz 

=ne-2 THEN FORE rst+i,FN o(PEEK (rs+1),1) 

495@ PORE rs+2,FPEEK (but+S): POKE rs+i,FEEK 
(but4) 

4952 IF byte=24 THEN FOKE b7,FN a(pb7,229) 

4954 IF byte=136 THEN POKE b7,FN a(pb7,127 
) 

4956 LET bb=bu: LET uz=uu: IF byte=32 AND n 

z=ne OR byte=32 AND nz=ne-2 THEN LET bb=a( 

nz)+it+b(nz)*¢u-1): LET uz=u 

49358 LET kp=rst+4: IF uz<i@ THEN FOKE kp,S2 

4960 FOKE kpt+i,uz-1@#¢INT (uz/1@))+48: FPOKE 
kpt2,52: IF uz?9 THEN POKE kp,INT (uz/1@) 

+49 

4962 LET by=FEEK bb: LET nyb=INT (by/16): F 

OKE kpt+4,nyb+468: FORE kpt+3,by—nyb*16+468 

4964 LET by=FPEEK (bb+1): LET nyb=INT (by/16 
): POKE kpt+S,nyb+48: POKE kpt+é,by—-nyb*ié6t+48 
: LET by=FEEK (bb+2): LET nyb=INT (by/1i16): 

POKE kp+7,nyb+48: FORE kp+8,by—-nyb*16+48 

4966 LET by=PEERK (bb+5): LET b72=INT (by/4) 
: POKE kp+9,by—-b72*4+48 
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4968 LET bB76=INT (by/64): LET BbS4=INT (b72/ 

4): FOKE kpt+18,554-b746#4+48: POKE kp+11,INT 
(b76/2)+48: FORE kpt+i2,b76-INT (676/232) #2+4 

8 

4978 IF RND<.@2 AND FEEK brs>@ THEN FOKE b 

rs,PEEK (brs)-1i 

4972 RETURN 

4974 CLS : PRINT ‘"Combat between unit "suu 

: REM AFTERMATH #*#* 

4976 LET ut=u: LET u=uu: LET ny=na: LET uy 

=5: GO SUB 2328: REM UNITLINE 

4978 LET u=ut: FRINT AT 8,@: "and enemy unit 
"su: LET ny=nz: LET uy=1i1i: GO SUB 2228 

4988 PRINT AT 15,1235 "Fire=continue” 

4982 GO SUB 1@@0@: IF j#<>" " THEN GO TO 49 

B2: REM CONTROL 

4984 BEEF .1,24: LET n=i: LET m=@: LET c#=" 

": GO SUB 114@: REM READTABLE 

4986 GO SUB 1868: REM RESULT 

4988 LET u=uu: LET ny=na: LET uy=22: GO SUB 
2228: REM UNITLINE 

4998 PRINT #1;AT 1,14; "("sat (na) 5") "32 LET 
=i: LET — LET xn=i3: LET yn=22: LET 
nx=na: GO SUB 3118: REM RESET 

4992 LET u=ut: LET ny=nz: LET uy=22: GO SUB 


ars 
et 


4994 PRINT #1:AT 1,143 "("sat(m2)3") "5: LET 

xc=iz: LET ye=22: LET xn=13: LET yn=23: GO 

SUB 2116 

4996 FAUSE 2@@: CLS : FRINT ‘"Combat resolv 
ed ii} 

4998 RETURN 

50@0 LET ra=at(na)+1é6+b(na)*(ru-1): REM RESE 
RVE *#% 

5002 FOKE ra,ry: FOKE rati,rx: FRINT rat2,F 
N a(PEEK rat2,254): RETURN 

5884 GO SUB 272@: REM INITIAL: REM MARKERS 

HEH 

5884 PRINT AT 21,@;e%;: PRINT #1;AT 8,0; e%; 
eF;eF;5 

5@@8 PRINT AT 21,8; "Turn “sINT ((turn-1)/gt 
urnt+i)3" "sat(na): PRINT #15AT 8,0; m* 

581@ GO SUB 247@: REM COMMAND 

S5@i2 LET mm=mapt+17+ (xm-1) *nrowst+ym 

SOi4 IF yc<21 AND g#=" " THEN FRINT AT yc, 
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xcs3CHR® (484+mk): FPOKE mm,FN a(PEEK mm,15)+1 
6*mk 

5@i6 IF yco<2i AND g#=CHRt (48+mk) THEN PRI 
NT AT ye,xc3" “: FOKE att,bqc: FOKE mm,FN a 
(PEEK mm,1i5) 

5@i8 IF yo=2i AND g#="F" THEN CLS : RETURN 


58260 IF yo=21 AND xc?18 THEN GO SUE 2768@: 

REM NEWMAF 

5@22 60 TO S@68 

5024 LET bu=a(na)t+i4: LET by=(b(na)): REM A 

TT %%% 

5@26 FOR w=8 TO c(na)d-i 

5028 LET wn=PEEK butwf: LET wm=wn-INT (wn) 

5020 LET wa=@: IF RND¢wm THEN LET wa=.5 

5@32 POKE bu,INT (wntwad: LET bu=butby 

5024 NEXT w: RETURN 

6088 DATA 1 
sty es 4agaady 3 3 3 

ee Se ee ee ee ee) 

7988 DATA Vag Fg 7g 7 7 O5,65,48,65,22,48,62,65, 
63,179 


Save the program under the name ‘Paris’. With tapes, this is best saved 
immediately after ‘ParisM’. 
Next type in the loader program, ‘ParisL’, listed below: 


16 REM ** FARISL ** 

=8 CLEAR 52999 

3@ FOR j=S5588 TO 57834 
4@ READ x: FORE 3.x 

o@ NEXT 3 

6@ STOP 


1@20 DATA 9,1,12,217,8,8,2,9,28,8,0,8,8,0,9, 
2,%,2,0,0,8,2,08,2 

1G19 DATA @,8.0,8,8,8,0,8,8,0,2,0,0,2,0,0,0 
,0,4,27, 218,118,218, 213 

1@20 DATA 718,1208,219,257,228,08,8,202,222,8, 
0,0,8@,0,8,0,66,65,84,84,76,69,83,52 

1@3@ DATA 32,6, 913,8,6,1,49,32,52,52,32,32 


T4959 FR T9 5a rT sas 3°79 «OF 
Fe Gee ge gt 9 Lg Dg Oe gp Sg Og oe 

ges a So So = 7T. F5 
1848 DATA So gS yg Se gl ge ply Sg OL ye gl gos 
TA FSO 63 THN THO TO TN FSH OT FSH OTT OTS hot 
wa eg hag ag ag a ag ag a a a I I 

THO TO FH FHS FT] TO. FT9 FT49 T49 7 
1@58 DATA 22,32,22,32,22,22,52,32,52,54,32, 


32,352 ,32,352,52,352,32,52,51,47 ,49,52,408 
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1@6@ DATA 65,47,68,41,32,2,46,52,47,49,32,3 
j, 5 5k eS BA 47 g89, S2s52, 2e . 3e, 22,38 

1878 DATA 32,49,46,55,47,49,52, 52,552,052, 525 
49 ,47 , 49,32, 32,32, 352,52,52,52,49,47,49 

1880 DATA 46,535,352 ,52,52,52,52,49,47 , 50,32; 

32,32 ,82 32, 32,32,49 ,47 ,50,46,53,.32,32 

1@9@ DATA 32 ,32,32,49,47 51 , 32,32 ;S2 5225325 

32,3245 58 32 .20,95 54 , 32,082,480, 52,32 

1108 DATA 32,45),52,22,32,45,51 ,32 ,32,45,58, 

32,532,445 ,A9 32,22, 40,32, 32,32 ,49 22,22 

L418 DATA S32, 50,22,52,22 ,51,52,22,22.52,22, 

32, 3a city SO, Sage yey Sy hy 7.6, 7,18 

ii2@ DATA 11,12,4,5,6,7,8,9,i18,11 ,12,4, 546; 

7 ,8,9,10,11,12,2,4,5,6 

14358 DATA 7,869.11, 12,1,5,4,667,8,9%,18,11,5 
5 O57,8,7,10,11,12,135,78 

1148 DATA 82,72,81,22,32,22,52,32,1,7,8,38, 
1,4,9,9,26,8,8,8,8,8,1,4 

1158 DATA 9 8,24. 2,8,0,2,0,1,4,9,9,22,8,8,2 
,2,0,2,4,8,8,28,28 

1169 DATA 0,0,0,0,2,4,8,1,28,0,0,8,0,0,2,4 

8,11,28,8,8,0,8,8 

1178 DATA 2,4,8,18,25,0,0,8,0,0,65,76,72,81 
{Wa 32, Me, Sey 8g FG SG,2 

1188 DATA 8,8,14,28,0,8,0,8,8,1,8,8,12,24,0 
,2,8,8,2,1, 8, 6,13,29 

1198 DATA 0,0,2,8,0,1,8,8,14,26,8,08,0,0,0,1 
,8,8,12,25,8,8,8,9 

1288 DATA @,1,8,8,9,38,8,0,8,8,8,2,8,7,12,2 
6,8,8,8,8,8,2,8,7 

1218 DATA 11,28,0,8,0,0,80,2,8,7,11,23,8,8,08 
8,8, 78,82, 75,805,232 ,22,32 

12280 DATA 32,22,1,15,8,238,1,4,9,6,24,8,8,8, 

@,0,1,4,9,7,24,8,28,2 ; 

1228 DATA @,8,1,4,9,7,22,8,8,8,8,8,1,4,9,8, 

23,0,8,8,8,0,2,4 

1248 DATA 8,7,28,8,8,0,8,8,2,4,8,8,27,8,0,28 
,@,8,2,4,8,1,27,8 

1258 DATA @,8,8,8,2,4,8,1,29,8,8,8,8,8,2,4, 

6,2,27,8,8,0,8,8 

1268 DATA 2,4,8,18,28,0,0,8,8,0,2,4,8,11,27 
,8,8,8,8,8,2,4,8,9 

1278 DATA 25,8,8,8,8,8,2,4,8,9,24,8,8,8,8,8 
5254,6,89,0,8,2,8 

1288 DATA @,8,2,4,6,9,8,8,0,8,8,8,65,76,72, 


 _ oe. 
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B5,,32,32,32,32,22,1,16,8 

1298 DATA 38,1,8,8,14,23,8,0,8,0,8,1,8,8,15 
,22,8,8,8,8,8,1,8,8 

1388 DATA 13,38,8,8,2,0,0,1,8,8,15,25,8,0,0 
,0,0,2,8,7,14,25,8,2 

1310 DATA 0,8,2,2,8,7,14,27,8,8,8,8,8,2,8,7 
,12,19,8,8,8,8,8,2 

1220 DATA 8,7,11,24,08,0,8,08,0,3,2,8,13,25,8 
,0,8,0,0,2,3,8,135,24 

1238 DATA @,8,8,8,8,23,3,8,15,27,9,8,9,08,8,3 
52,8,10,28,0,08,8,9 

1340 DATA @,4,2,7,14,24,8,0,2,8,8,4,3,7,14, 
29,0,8,08,0,0,4,3,7 

1358 DATA 12,28,0,0,0,8,0,4,5,7,18,22,8,08,2 
50,8, 22,30,95,96,96,96,72 

1360 DATA 72,72,72,88,88,88,88,72,88,88,82, 
4,4,8,08,8,8,9,2,8,8,0,0,2 

1=70 DATA @,8,8,0,0,28,15,8,28,8,4,8,2,0,8,2, 
@,15,2,8,2,0,8,2 

1380 DATA 8,8,8,8,4,0,28,0,0,4,8,0,8,0,0,8,0 
,8,8,8,8,8,8,0 

139@ DATA 8,4,4,8,0,8,8,8,15,8,0,0,0,8,2,0, 


——oy 


,8,0,8,4,8,8,8,2,0,0,80,8,0,0 


,2,4,8,8,8,8,9,0,0,2,0,2,0,2 
,4,0,8,8,15,8 

1428 DATA @,8,0,4,8,0,8,8,2,8,0,0,8,0,0,0,4 
,2,2,0,0,8,8,2 

1430 DATA 8,15,0,0,20,8,0,0,8,15,2,0,8,0,4,9 
,9,2,8,8,8,0,0,15 
1442 DATA 15,8,8,2,0,8,8,8,8,0,0,0,0,4,8,2, 
@,0,8,0,0,4,4,4 

1458 DATA 4,8,2,0,0,8,0,8,8,0,0,8,0,0,0,0,2 
,8,8,4,8,2,8,8 

146@ DATA 8,15,8,2,0,2,0,2,0,15,4,8,0,8,08,1 
5,8,0,8,08,8,4,4,8 

147@ DATA @,8,8,2,8,8,8,89,4,0,09,0,0,8,4,08,2 
,8,8,8,8,15,08,2 

1480 DATA 8,0,8,0,8,0,0,4,4,0,0,4,0,8,8,0,2 
,@,8,4,8,0,8,8 

1492 DATA @,2,2,8,2,8,9,0,8,4,0,09,0,0,8,9,2 
,4,9,8,9,8,8,8 

i5@@ DATA @,8,8,8,8,8,2,4,0,8,8,08,0,15,0,4, 
2,2,08,0,8,2,8,2 
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78,8,8,8,80,0,0,0,6,0,0,58,0,8,0 
,4,8,8,2,8,2,0,8,4,8,8,0,8,2 
: 2,2,0, 2,8, a, a 
152@ DATA @,4,2 
2,2,8,08,08,8,0,4 
1548 DATA 8,8,8,0,0,09,4,2,0,2,0,0,0,0,8,8,2 
,15,8,15,8,8,4,0 
i558 DATA 8,8,8,8,8,15,8,8,8,8,2,0,0,0,8,9, 
2,9,8,8,8,0,0 
1568 DATA 8,2 
1 
@ 


,15,8,8,8,0,8,4,0,8,0,8,8,8, 


4,4,0,8,8,6,2,8,8,2,0,8,08,0 
38,15,4,8,8, 
1578 DATA @,@, 
34,8,8,8,8,8,8 
1580 DATA B,2, 
,8,4,8,8,15,8,8 

1592 DATA @,8,8,15,0,8,8,8,8,0,8,2,8,0,8,9, 
4,0,2,8,8,8,8,2 

1680 DATA @,0,0,8,8,8,8,8,08,0,2,0,2,0,8,4,08 


:@,8,8,6,6,8,8,0,0,0,8,80,0,4 


,2,8,0,0,80,8,0 
1618 DATA @,8,8,08,15,0,0,0,0,8,9,0,15,0,9,08 
72,8,6,0,8,0,8,8 


1620 DATA @,8,8,8,8,0,8,8,0,15,8,2,8,0,8,0, 
15,0,8,0,8,2,9,2 

i628 DATA 8,15,0,0,8,8,8,0,8,9,0,0,8,8,0,0, 
2,8,0,8,2,0,8 


Save this under the name ‘ParisL’. It is preferable to save this on a separate 
tape, as you will probably need to use it only once. With a Microdrive, it can 
be on the same cartridge as the other programs. As explained in Chapter | 
(The Wargaming System), ‘ParisL’ is used to create a data file ‘Paris D’. 

Prepare the data file as follows. Wind the tape with ‘ParisM’ and ‘Paris’ 
on it so that you are ready to save the data file immediately after ‘Paris’. 
Then run ‘ParisL’. Start the tape (Play and Record) and press any computer 
key when instructions appear on the screen. Stop the recorder when the 
border ceases to flash. You will then have a tape with ‘ParisM’, ‘Paris’ and 
‘Paris’, in that order. With a Microdrive, simply run ‘ParisL’. The 
cartridge will then have ‘ParisM’, ‘Paris’ and ‘Paris D’ on it and may also 
have ‘ParisL’, though this is not essential. 

To prepare for the game, load and run ‘ParisM’. Then load and run 
‘Paris’. If you are using tape, start the recorder (Play) as soon as you have 
run ‘Paris’, so that the data file ‘Paris D’ may be loaded. Stop the recorder 
as soon as the words ‘Making ready’ appear on the screen. With a 
Microdrive, simply load and run ‘ParisM’, then load and run ‘Paris’. The 
computer will automatically load the data file in a few seconds and the 


eee ee ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeOEOEOEeEeee 


PARIS 1814 203 


‘Making ready’ message will appear. With this game, it takes the computer 
two or three minutes to ‘make ready’ before the first display map appears. 


(2) The programmer’s way: Type in and save the ‘ParisM’ and ‘Paris’ 
programs, as described above, in the ‘direct’ way. 

The data file ‘Paris D’ is prepared as follows. Use the wargames utilities 
to prepare files for the combat resolution table (Table 23), the four armies 
(Tables 21 and 22) and the map (Fig. 30). Note that the initial position of 
each unit is to be specified. These are given in Appendix D. You need three 
ratings which, in order, are): MORALE, NIL (i.e. not used) and 
STRENGTH. It is essential to enter STRENGTH as the third rating, as 
required by the ATTRN subroutine. Use DATASTORER to assemble the 
files in this order: 


Table 1 BATTLES 
Army | FRHQ 
Army 2 ALHQ 
Army 3 FRIU 
Army 4 ALIU 
Map ISLEDF 


When using DATASTORER, specify independent action for all four 
armies. Although the HQ armies do not move independently, the PROX 
routine used for hidden movement requires the number of bytes for each 
unit to be the same for all armies. Save the details under the file name 
‘Paris’. This is automatically changed to ‘Paris D’ when the file is saved. 

Prepare for play according to the instructions given for the ‘direct’ way, 
above. 


Sequence of play 


The game consists of twenty-one game-turns, each of which represents 24 
hours. In other words, the campaign lasts for three weeks. The French and 
Allied players take alternate player-turns, beginning with the French player. 
When you run the program you will find that the units are already deployed. 
Their initial positions are given in Appendix D. The two reserve French 
units will be deployed automatically (at Paris and Orleans) in turn 10. Note 
that, owing to hidden movement, they will not appear on the screen at this 
stage unless they are within range of an HQ unit. The background colours 
of the unit symbols are: green = FRHQ: cyan = FRIU; yellow = ALHQ: 
white = ALIU. A supreme commander’s symbol (Napoleon, Schwarzen- 
berg, Bliicher) bears the initial letter of his name (Fig. 31). Guard or crack 
units have two vertical lines, while line or average units have only one. In 
addition, following the wargaming convention, the symbols for cavalry 
units bear a diagonal line. 
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Fig. 31. Symbols used to represent units in PARIS 1814. (a) Napoleon’s 
Imperial Guard; (b) Guard/Crack Infantry; (c) Line/Average. Infantry; (d) 
Guard/Crack Cavalry; (e) Line/Average Cavalry; (f) Prince Schwarzenburg’s 
Crack Infantry Corps; (g) Marshal BlUcher’s Crack Infantry Corps. 


Each player-turn consists of a sequence of phrases: 
Supply: Set up, relocate, or capture supply depots. 


Advance: Move units, examine their status, and possibly reset status. This 
phase consists of two-phases, for the HQ units and the IUs respectively. 


Bridges: Destroy or repair bridges. 
Orders and reports: Give orders to IUs and receive reports from them. 


Battle: Use the BATTLES table to decide the outcome of conflict initiated in 
the Advance Phase. 


There are automatic routines to check for hidden units at the beginning of 
every player-turn, and to reduce unit strength because of attrition at the 
end of every fourth game-turn. 


Movement and stacking 


Units may move up to two hexes each turn, irrespective of unit type or 
terrain. Stacking of more than one unit on a hex is not allowed, but units 
may pass through a hex occupied by a friendly unit (see also the rules for 
battles). Units may not enter a hex occupied by an enemy unit. Units may 
not move on to river hexes (blue). They may not cross a river except by using 
a bridge hex (purple) or a town hex (red) which is on a river. Units may not 
move on to a destroyed bridge, or a town hex which has the ‘bridge 
destroyed’ marker. 
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A commander sees all friendly HQ units. The commander also sees all 
enemy HQ units, friendly IUs and enemy I Us that are within three hexes of 
the friendly HQ units. 


Sequence of Play 


Supply Phase 

The map is displayed and you use ‘NSEW R F +’ as described in previous 
games to change to another map section or to finish the phase. If you move 
the cursor on to the map and press ‘fire’ (or the SPACE key, if you are using 
the keyboard) a ‘I’ or ‘2’ appears on the hex (1 for French player, 2 for 
Allied Player). These numerals are markers to indicate the location of a 
supply depot. The marker may be removed by positioning the cursor in the 
same hex and pressing ‘fire’; on the first press a numeral appears, on the 
second press it disappears. The original numeral may remain but it is not 
displayed when the map is redisplayed. 

A player may set up two new supply depots in this phase, each turn. Each 
new depot must be set up on or adjacent to a hex occupied by a friendly 
unit. A player may also set up one additional depot each turn, if an existing 
depot is closed down (clear its symbol from the map). 

Enemy depots may be captured if a friendly unit is on the same hex. 
Move the cursor to that hex (to the left of or diagonally left and above the 
existing numeral) and press ‘fire’. The appropriate numeral appears. When 
the map is redisplayed, the depot symbol bears the number corresponding 
to the capturing side. 

Depots play an important part in raising or lowering morale, as 
explained in the rules for the Advance Phase. 


Advance Phase 

HQ units are dealt with first, then take the cursor to ‘F’ and ‘fire’ to continue 
to the second part of the Advance Phase, during which IUs are dealt with. In 
either sub-phase the player may: 


(a) move units by using the cursor in the usual way; IUs may be moved (if 
visible), even though they may already be obeying orders sent in preceding 
Order and Report Phases. An enemy unit may be attacked by movinga unit 
into an adjacent hex and informing your opponent of your intention to 
attack. This may be the beginning of a battle, the conduct of which is 
described later, under the heading ‘Battle Phase’. 


(b) Reset unit details in the usual way. 


Morale is to be reset whenever a unit moves into or out of range of a 
supply depot. Only towns not occupied by an enemy unit are considered to 
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Fig 32. Format of unit details in PARIS 1814. 


be supply depots for Russian units (see Table 22). For other units, friendly 
depots set up in previous Supply Phases and towns not occupied by an 
enemy unit may all be considered as depots. For a unit to be ‘in supply’, it 
must be possible to trace a path no longer than two hexes between the unit 
and the nearest depot (not counting the depot hex or the hex on which the 
unit is located). The path may not include water hexes, destroyed bridges, or 
hexes occupied by enemy units. The changes of morale should be made as 
in Table 25. 

To be able to ignore the penalty for leaving a town, or to accept the bonus 
for entering a town the unit must be in supply from another depot, not that 
of the town itself. Note that these morale changes do not apply to units that 
are acting independently. It is assumed that they have been adequately 
provisioned for their mission or are sufficiently resourceful to obtain their 
own supplies. 

Two or more units of the same army occupying adjacent hexes may be 
reorganised as a single unit. Reset the strength of one of the units to the total 
strength of the reorganising units (maximum nine). Reset the morale of this 
unit to the highest morale of any of the reorganising units. The other 
reorganising units are taken to be eliminated by resetting the fourth digit 
from the right (Fig. 32, cyan) to ‘3’. Eliminated units are no longer displayed 
on the map. If they are IUs they will no longer obey commands. 

When the game has been in progress for several turns, attrition may be 
taking its toll. All units should be examined each turn and eliminated if their 
strength has fallen to |. This counts as a desertion or surrender. It can be 
avoided by reorganising two or more small units into a larger one, as 
described above, before their strength falls to 1. 

If you are intending to issue orders in the Order and Report phase it is a 
good idea to identify the HQ units and IUs involved on the map at this stage, 
and note their numbers and positions. 


Bridges Phase 

A bridge may be destroyed if a friendly unit is occupying a hex adjacent to 
the bridge hex. A town on the river counts as a bridge hex. The procedure is 
the same as in setting up depots. Move the cursor to the hex and ‘fire’. A ‘3’ 
appears on the hex, indicating that the bridge is destroyed. 
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To repair a bridge, a friendly unit must have been on an adjacent hex in 
the previous turn and must not have been attacked by the enemy during that 
turn. Repair the bridge by placing the cursor on the hex and ‘firing’ twice. 


Orders and Reports Phase 

This phase is the special feature of the game. Any active HQ unit may send 
orders to the units under its command, as indicated in the army lists (Tables 
21 and 22). For example, the French HQ unit 6, commanded by Marshal 
Victor, can send commands to French [Us 10 and 11. The supreme 
commanders, Napoleon, Schwarzenburg and Blucher can send commands 
to any units in their armies. Orders and reports are transmitted by courier at 
the rate of four hexes per day. Up to five orders and five reports may be in 
transit at any one time. Orders and reports in excess of five are ‘mislaid’; loss 
of orders or reports may also occur occasionally at random. 

When the phase begins, the screen displays ‘Orders for FRIU (or ALIU) 
army. ‘From HQ No.’ appears at the bottom of the screen. If you have no 
orders to send, type ‘@ and press ENTER. Otherwise type the number of the 
HQ unit issuing the order. When the display shows ‘To unit’, type the 
number of the IU to which the order is to be sent. If there are five previous 
orders for that unit which have not yet been delivered, you are told ‘No 
couriers available’, and the computer returns to the beginning of the phase. 
The order is ignored. If there are fewer than five orders pending for the unit, 
the screen shows the messages that can be transmitted. Select one or more of 
these using the joystick or keyboard in the usual way. Chapter 12 gives fuller 
details of what each order means. The ‘Halt’ message may only be sent on its 
own, and cause the unit to stop whatever it is doing and await new orders. If 
you wish to change an order sent previously, first send the ‘Halt’ message, 
and follow this by a new order to that unit. 

After you have selected all the phases you wish to send, select ‘End of 
message’. You are then asked to key in the location (column and row) of the 
target hex. Next you are asked ‘Copy y/n?’ This only applies if you have a 
printer attached. If you have a printer and key ‘y’, the report is printed out 
for your records. Otherwise, or when the printing is finished, you are 
returned to the beginning of the phase to issue further orders. If you have no 
more orders to issue, key ‘#” as the HQ number. 

The messages ‘Forwarding orders’, ‘Orders dispatched — units advancing’ 
and ‘Units have advanced — awaiting reports’ inform you of the progress of 
the routine. While units are advancing a ‘cross’ symbol appears as each unit 
is being moved. If there are many units acting independently, this can takea 
minute or more to complete. Have a pen and paper ready to jot down the 
reports, if any, as they are received. A ‘beep’ indicates that a report has been 
received, and the instruction ‘Fire to receive report’ appears at the bottom of 
the screen. Press the ‘fire’ button (or SPACE key). The report is then 
displayed. While you are reading this report and noting down details, the 
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computer is processing further reports, if any. A ‘beep’ indicates when the 
next report is ready. This process continues until the message ‘No further 
reports’ is displayed. A report states which unit is reporting, and the 
turn the report was sent. If the unit is several hexes away from its 
HQ, a report takes several turns to arrive. Most reports include a 
display of unit details as they were at the time the report was made. If the 
unit is reporting the results of contact with an enemy unit, the details of the 
contacted unit are displayed. Otherwise the details are those of the reporting 
unit. 

Occasionally an enemy despatch is intercepted. This is displayed after 
reports from your own units. If there are few enemy units acting 
independently, this report may consist of only question marks. 

While units are advancing, the sequence described above may be 
interrupted by a message informing players that combat is occurring 
between an IU and an enemy unit. The routine does not provide for combat 
to be resolved automatically. The details of both combatants are displayed. 
Make a note of the unit numbers, strength and morale, then ‘fire’. This takes 
you to the BATTLES table, which is used exactly as described in the next 
phase. After this, the unit details of the combatants are displayed, so that 
you can reset them. When combat has been resolved, the independent action 
routine continues. 


Battle Phase 
This phase may be skipped or repeated by using the joystick or keyboard 
according to the instructions displayed on the screen. 

Combat may occur when an IU attacks an enemy unit while on 
independent mission, or as the result of an advancing of a HQ unit or non- 
independent unit made during the Advance Phase. 

In either case the BATTLES table is used. To use the table, first calculate 
the ratio between the strength of the attacker and that of the defender (or 
counter-attacker). If, as is often the case in a battle, there is more than one 
unit ona side, total the strengths of each side and then calculate the ratio of 
the totals. Round this to the nearest 0.5, rounding in favour of the defender 
if necessary. Select the appropriate ratio from those displayed on the screen. 

The table gives the combat result as an integer between —7 and 5S. 
Calculate the morale difference, by subtracting the morale of the defender 
from the morale of the attacker. The outcome of the battle is determined as 
follows: 


If the morale difference is greater than the combat result, the attacker wins. 
If the morale difference is equal to the combat result, neither side wins. 


If the morale difference is less than the combat result, the defender wins. 


The winner gains | morale point, and suffers light battle losses. The loser 
loses one morale point and suffers heavy battle losses. If neither side wins, 
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>oth sides suffer medium battle losses, but no change in morale. Use Table 
24 to find out what change is to be made to the strength of combatants. It 
will be seen that casualty rates were very heavy during the Napoleonic wars, 
Soth for the vanquished and the victor. When you have read the result of 
combat, move the joystick back. The map is then displayed for both armies 
of both sides so that the necessary changes of morale and strength may be 
made. When this has been done you are taken back to the beginning of 
Battle Phase to resolve further conflicts. If there are none, move the joystick 
forward to skip to the end of turn. 

Combat between an IU on mission and an enemy unit it encounters, or 
which is on its target hex may be repeated in the next turn of that side. If the 
enemy unit is in the path of the IU, the IU may engage the enemy up to 4 
times in a turn, while trying to make its way to its target hex. Since 
the IU will also be visible to the enemy, it may be counter-attacked by the 
enemy in the enemy’s next turn. Combat of this kind is regarded as a minor 
action but not as a battle. Combat which is initiated by advancing a unit into 
2 hex adjacent to an enemy hex during the advance phase, is regarded as a 
battle and is conducted under the following rules. For the purpose of the 
description, we will suppose that player A makes such a move. 

Player A moves a unit into a hex adjacent to one occupied by Player B 
during an Advance Phase. Player A must state whether the unit is to attack, 
to stand (i.e. occupy the hex indefinitely, but not attack immediately) or to 
withdraw (i.e. to move to a hex not adjacent to the enemy next turn. A must 
also state the unit number, its strength and morale. Nothing further happens 
during A’s turn. 

In player B’s next Advance turn, B states that the unit of B’s army is to 
counter-attack, stand or withdraw. B also states the number, strength and 
morale of the unit. If B counter-attacks, the combat is resolved during B's 
battle phase. The battle has begun. If B stands, nothing further happens in 
that turn. If B withdraws, the unit is moved back and loses | point of morale. 
This may also result in further losses of morale through going out of supply, 
possibly causing the unit to be eliminated (surrender). 

In subsequent turns the course of battle depends on what your opponent 
has done in the previous turn: 


(1) Your opponent attacked: you may elect to stand, withdraw, or counter- 
attack. If you counter-attack you are considered to be the attacker 
for that turn when using the BATTLES table. You may bring up 
reinforcements, moving cavalry units up to four hexes and infantry units up 
to three hexes in order to join the battle. One reinforcing unit may be stacked 
on the same hex as that occupied by the original attacking (or counter- 
attacking) unit, to mount a powerful central attack. Others are to occupy 
hexes adjacent to enemy-occupied hexes. They may also attack enemy units 
moving toward the battlefield as reinforcements. Such encounters are 
resolved independently of the main battle. Units may be reorganised to 
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increase their strength, but may not take part in combat in the same turn. If 
you stand or withdraw, | morale point is lost. 


(2) Your opponent stood: as above, but you attack only with the single 
original unit. You may bring up reinforcements, but these cannot attack. 


(3) Your opponent withdrew: You may withdraw, stand or pursue. 
Withdrawing or standing carry no penalties. Pursuing adds 2 to morale. If 
you pursue, the battle continues in the subsequent Battle Phase as if you had 
attacked. 

The battle continues until a player withdraws and is not pursued, or until 
the battle has lasted for three player-turns on each side. If it has lasted for 
three player-turns on each side, both players must withdraw their units at 
least one hex from the battlefield. ; 


Turn end 


This marks the end of each player-turn, as described in Chapter 9. There is a 
‘making ready’ delay of two or three minutes before the next turn, while the 
Spectrum reassesses which units are ‘hidden’. The game ends automatically 
after the Allied player’s turn 21. Instructions for saving and recovering 
details of a game are given in Chapter 7, in the section called End of turn. 


Victory 
The aim of the Allies is to capture Paris within the period of the game, by 
moving a unit or units representing at least 4000 men on to one or more of 


the three Paris hexes. There must be no French units on any other Paris hex. 
The aim of the French is to prevent Paris from being captured. 


NOTES FOR PROGRAMMERS 
How PARIS 1814 works 


Arrays and variables are defined in Appendix C. The main program works 
as follows: 


20-49 Reserve memory; set grurn; load data; call START to initialise. 

5@ Clear memory used for order and report stacks (unless the game is a 
resumed one). 

69 Calculate game-turn number. 

70 Calculate the number of the army which is due to play; this is ‘I’ for 
both French armies or ‘2’ for both Allied armies. 


nm 
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Tf 89-198 Use HIDE and REVEAL to find opposing HQ units that 
are visible to each other, and then to find IUs that are visible to the HQ 
unit of the current player. 


ale 110 Activate reserve units in French player-turn 10. 
120 Supply Phase, using subroutine MARKERS. 
le. 130-149 Advance Phase for HQ and IU armies. 
If 150 Bridges Phase, using MARKERS. 
ad 160-170 Orders and Reports Phase. 
180-199 Battle Phase; option to skip if no battles. 
til 200 Use BATTLES table and display result; option to repeat if more than 
or one battle. 
at 219-22 Display armies for resetting. Repeating Battle Phase. 
230-259 Attrition of strength every four player-turns. 
269 Turn end. 
270-280 To save state of play or repeat loop. 
2990-319 Saving or end of game. 
3a 
he Subroutines 
ly 
ng This game introduces six new subroutines. MISSION, REPORT and 
n. AFTERMATH have been described in Chapter 11. 
RESERVE What it does: activates units in reserve by changing the bytes in 
which the row and column numbers are stored. 
Calling variables: na, ru, rx, ry. 
MARKERS What it does: allows a marker symbol (one of the digits 1 to 3) 
mm to be placed on the map or removed from the map. 
of Calling variables: mk, na. 
. Other subroutines called: INITIAL, COMMAND. 


ATTRN What it does: reduces the third rating (e.g. strength) of each unit of 
an army to a given fraction of its previous value. The reduction has a 
random element in that the rating has to be rounded to an integer each time 
it is re-evaluated. The initial calculation usually gives a result with a 
fractional part. Whether this is to be rounded up or down is decided at 
random, but the larger the fractional part, the more likely the rounding is to 
be upward. The lower the fractional part the more likely it is to be rounded 
downward. Thus the rating may remain unchanged on some occasions, but 
fall by two or three points on others. This reflects the sporadic nature of 
attrition. There may be a small but insignificant trickle of deserters 
a leaving a unit, but the more important effects are due to epidemics, periods 

of bad weather, general disaffection, poor leadership and the like, which 

lead to mass desertion or relatively large reduction in combat effectiveness. 
yr Over a number of calls to this routine, the rating decreases in an 

approximately exponential fashion. The attrition factor (wf) produces a 
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50% reduction in the rating over a given number of turns (referred to as the 
‘half-life’) during which time the routine is called once in each calling period. 
The factor can be calculated using this BASIC statement: 


wf = EXP(—.69*cp/hl) 


where cp and hi are the calling period and half-life, both expressed in 
game-turns. In this program the calling period is four game-turns (eight 
player-turns) and, for the Allied forces the half-life is twenty-one game- 
turns. In other words, attrition reduces the strength of each Allied unit to 
half its initial value during the period of the game (three weeks). The factor 
for the French troops gives them a half-life of five weeks, since they are 
fighting on home ground, are better supplied and better commanded than 
their opponents. 


Chapter Fourteen 


BENA 2352 


The FPS was worried. The first news of the attack had arrived by TP radio 
during the previous evening. TP radio, or Time Phased radio, was a 
recently-developed technique of transmitting radio through time as well as 
through space. It had proved to be a great aid to communications between 
the command sectors of the Galaxy. Because of the lengthy procedures for 
coding messages for TP radio, they had to be short. This message was short 
enough, but in one terse phrase, ‘The Kanakas are back’, it foretold 
problems for the members of the Federation of Pacific States. 

From their Senate House, buried in Earth’s crust deep beneath 
Rarotonga, the FPS controlled all those parts of Earth remaining habitable 
after the Holocaust and the subsequent Nuclear Winter. The Pacific area 
had been outside the main theatre of nuclear war. The conflict had erupted 
and ended so rapidly that the nations of this area had had no time to send 
troops to Europe. Neither did they have nuclear weapons with which to 
participate. The reserves of heat in the Pacific Ocean had tempered the 
Nuclear Winter. They had survived virtually unharmed. 

CANA, the Campaign Against Nuclear Armaments, had been estab- 
lished over a century before the Holocaust. Subsequently, in a resurgence of 
Flower Power, they extended their aims and became CANACA, the 
Campaign Against Nuclear and Conventional Armaments. In the Pacific 
area they became known, with a certain amount of derision at first, as the 
‘Kanakas’. This transliteration of their acronym, the pidgin word for 
‘villager’, aptly described the majority of CANACA’s adherents at that time. 
But times change and so do the ideals of movements. CANACA became 
powerful and: wealthy; it began a campaign of increasingly violent and 
malevolent protest. Its membership increased to include layabouts and 
mercenaries from all quarters of the galaxy - in it for the ‘kicks’ or the ‘lolly’. 
By a combination of subterfuge and banditry they had acquired nuclear 
capability. Their new policy was ‘Eliminate nuclear power by nuclear 
power’. 

For more than a century they had roamed distant sectors of the Galaxy, 
plundering as they went and building up a formidable empire. Although 
their numbers were small, their skilled development of high-precision robot 
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weaponry gave them overwhelming power. Now they had returned and were 
approaching the planet Rotorua. No wonder the FPS was worried! 

Rotorua belonged to a newly-formed solar system. It had cooled to the 
point at which a thin crust was forming over parts of its surface. But the 
magma of semi-solid rock and lava continually thrust their way up through 
the surface. To the Captain of the FPS mineral exploration ship which first 
circled around it, the turbulent surface of Rotorua looked like the boiling 
lake of mud at Rotorua, back home. And so it was named. 

Its excessively hot and unstable surface, coupled with its completely 
inhospitable atmosphere might have made Rotorua a planet to avoid. Had 
not the spectrographic analyser given some interesting reports as they 
circled, the planet might never have been visited again. The analysis showed 
Rotorua to be rich in heavy radioactive elements, as yet undecayed. Of 
particular value were those rare on Earth and which were essential for the 
latest semiconductor technology. Soon a base was established, appropriately 
named Bena, after the first air-strip built by prospectors in the Highlands of 
New Guinea long ago in the early Twentieth Century. Later, other bases 
were established, and named after the home towns of the cosmonauts or 
because of an historical connection. Each base floated on a raft, formed by 
cooling the planet’s surface beneath the base. The heat removed was used to 
generate electricity. Mining has prospered on Rotorua for nearly fifty years. 
Now this source of wealth was under attack. 

The surface of Rotorua was hazardous because of what the locals called 
the surges. These were volcanic upwellings or surges of lava. Lumps of semi- 
molten rock several kilometres across would be spattered over the 
surrounding terrain. People from the Pacific area were used to the continual 
risk of instant volcanic destruction. Volcanoes were just a part of everyday 
life. Like the cyclones and hurricanes on Earth, they were given human 
names. 

The FPS acted at once, though there was little they could do to help at 
such a distance. Two heavily armed Interplanetary Patrol Vehicles were on 
mission in the same sector of the galaxy as Rotorua. These were contacted 
by TP radio and ordered to the planet. It would take them nearly an hour to 
reach the planet. In the meantime, the inhabitants of the mining bases, with 
only fifteen Personal Combat Vehicles at their disposal, faced the Kanakas 
unsupported. Already the two Command Ships of the Kanaka forces were 
hovering above the surface, ready to discharge their cargo of Robot 
Raybases and remotely-controlled Megamortars armed with nuclear 
charges. The year is 2352 and the Battle for Bena has begun. 


Turbulent terrain 


The special feature of this wargame would be very difficult to achieve ona 
conventional wargame table or board. The terrain is in constant turmoil. 
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Fig 33. Map of the turbulent surface of the planet Rotorua at the beginning of 
BENA 2352. 


Figure 33 shows what it looks like as the battle begins but, after a few turns, 
some areas of it will present a very different appearance. The areas of thin 
crust are displayed in yellow and the areas of magma (stippled on Fig. 33) 
are displayed in red. The large triangle (Bena) and the small black hexagons 
are the mining bases. These are displayed on the screen as cyan (light blue- 
green) squares. The game begins with three surges (Tobias, Keturi and 
Masako). Further surges appear at random during the course of the game, 
though there are never more than five. Surges become extinct after a while. 
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Because these eruptions appear and cease at random, the terrain is different 
every time the game is played. 


Tactics 


The tactics of warfare on turbulent terrain are very different from those 
required on firm ground. Lava from surges can completely eliminate a unit 
when it first falls. Later it may provide the advantage of cover for an 
attacking or defending unit. 

A second point of tactical interest is that the weapons used by each side 
have different characteristics. The weapons of the FPS are: 


Personal Combat Vehicles (PCV): lightly armoured, high-speed, manned 
vehicles (Fig. 34 (a)). Their laser weapons are of moderate range and 
effectiveness. 


Interplanetary Patrol Vehicles (IPV): heavily armoured with powerful long- 
range laser weapons. They are much slower than the PCVs. They arrive on 
Rotorua at move ten of the game. 


In addition, the FPS has a novel weapon known as a barrier beamer, BB 
(Fig. 34(c)). These are automatic devices which may be deployed anywhere 
on the terrain. They create a barrier through which nothing (friend or foe) 
may pass without immediate destruction. The barrier exists between each 
BB and its nearest neighbour. The FPS use this device for ‘fencing off areas 
of the terrain and securing them against attack. BBs may be destroyed by 
enemy fire-power or by lava thrown from a surge. When a BB is 
destroyed, the network of barriers may change too, often in an unexpected 
way. Effective use of BBs requires careful planning. 


The weapons of the Kanakas are: 


Command Ships (CS): these are the only manned craft used by this side. 


Fig. 34. Designs for cut-out combat vehicles for BENA 2352. (a) Manned 
vehicle of FPS forces; (b) Robot vehicle of rebel forces; (c) Barrier beamer. 
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They are heavily armoured, and carry projectile launchers. These have 
limited range and accuracy but are effective if they achieve a direct hit. The 
speed of the CS is the same as that of the IPV. All other weapons of the 
Kanakas are remotely controlled from the CS. 


Robot Raybase (RR): an automatic vehicle able to travel at moderate speed 
and equipped with long-range laser weapons. It functions less effectively 
when at a distance from a CS. 


Megamortar (MM): it launches a nuclear missile with high trajectory. The 
missile is exceedingly destructive, but the range of the mortar is small. Each 
MM has only one missile and is eliminated after it has fired it. MMs are less 
effective when at a distance from a CS. 


Setting up the game 


The two ways of preparing the programs are: 


(1) The direct way: Read the instructions and advice on keying in, which is 
given in Appendix A. The wargame program ‘Bena’ needs the subroutines 
listed below: 


Line number Subroutine Chapter 
1000-1019 CONTROL 4 
1929-1139 PICK 4 
1149-1590 READTABLE 4 
1519-1549 2TABLE 4 
1559-1619 FIND 4 
1629-1699 MOD 4 
1700-1859 FINDNO 4 
1866-1920 RESULT 4 
1989-2030 DISPMAP 7 
2940-2160 DISPARMY 7 
2170-2318 DEPLOY 7 
2320-2460 UNITLINE 7 
2479-2719 COMMAND Gd 
2720-2750 INITIAL ‘| 
2760-2819 NEWMAP oi 
2829-3050 PHASE 7 
3960-3 100 FINDUNIT i 
3119-3260 RESET 7 
3279-3280 SUBTRACT 7 
3299-3419 FIRE 7 
3780-3800 TURNEND 7 
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Line number Subroutine Chapter 
3819-4969 START (omit ih 
line 3859) 

4119-4289 DATA statements 7 
4419-4420 DATA statements 7 
4439-4526 MARKERS 14 
4539-4720 VOLC 14 
4730-4766 CRUSH 14 

5000 Blank DATA line 14 
6000-6169 UDG codes 14 

7000 Colour codes 14 


If you have already saved one of the earlier wargame programs, ‘Brid2’ or 
‘Invasion’, load it and delete the subroutines not required. If you are starting 
from scratch, type the required subroutines from the listings to be found in 
the chapters indicated in the table. These are the subroutine and data listings 
for this chapter: 


443@ GO SUB 2728:REM INITIAL: REM MARKERS *+* 
¥ 

44480 PRINT AT 21,@0;e%3: FRINT #1;AT @,@:;e%; 
et ses; 

44358 FRINT AT 21,@;"Turn "“sInT (¢turn-i)d/gt 
urpmt+ids" "sat(nad: FRINT #1;5;AT ©,@8; m+ 

4466 GO SUB 247@: REM COMMAND 

4478 LET mm=mapt+i7+(xm—-1) *nrows+ym 

4488 IF ycot21 AND g#=" " THEN FRINT AT yc, 
xC3CHRE (48+mk): PORE mm,FN a(FEEK mm,is)+1 
6*mk 

4490 IF ycot 21 AND g#=CHR (468+mk) THEN FRI 
NT AT yo,xcs”" "5s: FORE att ,bgc: FOKE mm,FN 

a(PEEK mm,15) 

4506 IF yco=2i AND g#="F" THEN CLS : RETURN 


451@ IF yc=21 AND xc>18 THEN GO SUB 2768: 

REM NEWMAP 

4528 GO TO 4450 

4538 DATA 6,12,28,7,16,27,8,8,8,@: REM VOLC 
HEE 


434@ RANDOMIZE : CLS : PRINT “The surface o 
f Rotorua" ‘"convulses"” 
455@ LET mp=mapt+i7—-nrows 


_ aa 


y 
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456@ IF RND?>.2 THEN GO TO 4618 
457@ LET tt=FN =(5): LET wi=FN s(nrows): LE 
T wS=FN s(ncols) 
4586 LET ma=mptwitwe*nrows: FOKE ma,FN a(FE 
EK ma,24@)4+2 
45°@ LET wa=wi: LET w4=w2: GO SUB 4738: REM 


CRUSH 
4668 FORE SS488+tt#2,wi: PORE SS4894+ttxl, we 
4618 PRINT ‘’'"Surges at:" 


4628 FOR r=5549@ TO 55498 STEF 2 

463@ FRINT ‘FEEK (r+ids"/"sFEEK rs: NEXT r 

4640 FOR t=@ TO 8 STEF 2 

4650 LET wi=FPEEK (35549@+t): IF wi=@ THEN G 

OQ TO 4728 

4660 LET wS=FEEK (55491++t) 

467@ FOR k=1 TO FN s(5) 

468@ LET wi=witFN t(@)-S: LET w4=w2+FN ¢ (@) 

= 

4698 IF wici GOR witnrows OR w421 OR w4>ncol 

s THEN GO TO 4718 

47808 GO SUB 4723@: REM CRUSH 

4718 LET ma=mpt+witw4*nrows: FOKE ma,2: NEXT 
k 

4720 NEXT t: RETURN 

4720 LET uf=@: LET u=i: LET nz=1: LET xm=w4 
: LET ym=wS: REM CRUSH #*+* 

47480 GO SUB 7@6@: IF uf=i THEN FOKE a(nz)+ 
16+bi(nz)*(u-i),2: GO TO 4748: REM FINDUNIT 
475@ IF nz=i THEN LET nz=2: LET u=1i: GO TC 
4748 

4768 RETURN 

5808 DATA @ 

6808 DATA 1,1,2,2,2,2, 2,29 2,2 yg 2g 2g Sy SqSy554 
74,4,4,4,4, 4, 4,4,4,4,4,4,4,4,5,5 

60128 DATA BIN @1111110,BIN 1BGiisBi,BIN 188 
11@@1,BIN 11111111,BIN 11111111,BIN 16801100 
1,BIN 18@110@61,BIN 01111118 

6@2@ DATA BIN @111111@,BIN 1618@1@1,BIN 111 

LL1,BIN L1@B8110@1,BIN 11111111,BIN 8161101 

4,BIN G@1G6@8iG,BIN 11690@11 

6920 DATA @,BIN @11688Z@,BIN B119@08@,BIN 1 
ZGi@SSS,. BIN O8001861,HIN CB20G11G,BRIN Beebe 
118,08 

6240 DATA BIN 118@@110,BIN 111906010,BIN @ii 
i@G610,BIN @B1i1L1i@iG, BIN BBi1iB@iG@,BIN Biiiiii 
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@,BIN i@088011,BIN 10008011 
6@58 DATA BIN @@801880,BIN B8Q01002,BIN 020 
ZiBGZ,BIN OB1111B@,BIN @iBB1iii1,BIN 1111112 
O,BIN 11111111,BIN 80006111 
54868 DATA BIN @@@80@811,BIN B0006100,BIN Bil 
118@@,BIN 1@111118,BIN 18111110,BIN 9111188 
S,EIN BGCG8iBW,BIN BBGOR8811 


5870 DATA @,2,8,8,8,0,8,8 
4888 DATA @,8,0,2,8,8,8,2 
6898 DATA @,8,8,2,8,2,9,2 
6182 DATA @,8,8,0,2,8,0,0 
6118 DATA 0,2,8,2,0,2,9,0 
4128 DATA 8,2,0,8,8,2,28,8 
5138 DATA 0,8,8,0,8,8,8,0 
6140 DATA 8,8,8,2,8,2,0,0 
6150 DATA @,8,0,8,8,0,9,8 
6168 DATA @,2,8,8,8,2,0,8 
7@OG DATA 7,7,7,7,62,48,625,25,65,40,63,635,6 
3,179 


The subroutine MARKERS in the listing above is the same as that used in 
Chapter 10, except that it has been renumbered. 

When you have all the required subroutines in the computer, type in the 
main program, listed below: 


18 REM ** BENA 2352 #* 

28 CLEAR S2999: LET gturn=1 

3@ LOAD *"m"s1; "Bena D"CODE 

4@ GO SUB 2814: IF FEEK SS5@8>@ THEN GO 
TO 8@: REM START 


5@ RESTORE 452@: FOR j=55498 TO 55499: RE 
AD x: FPOKE j,x: NEXT j 

68 LET nuarmy=2: GO SUB 21768: REM DEFLOY 

7@ LET nuarmy=i1: GO SUB 217@: REM DEPLOY 

B@ LET turn=PEEK SS5@@+1i: FOKE S55@8,turn 

9@ LET nuarmy=1 

1@@ LET na=nuarmy: LET m#@=" A/F": LET ni=1 
: LET n2=3: LET m=1: GO SUB 282@: REM FHASE 

11@ GO SUE 454@: REM VOLC 

126 LET nuarmy=2 

12@ LET na=nuarmy: LET m#=" A/F": LET ni=2 
: LET n2=3: LET m=i: GO SUB 282@: REM PHASE 


140 IF turn=2@ THEN GO TO 218 
158 LET na=nuarmy: 
Dy BE": 


LET mk=1i: LET m#=" Depl 


GO SUB 4430: REM MARKERS 


— ee 
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168 GO SUB 454@: REM VOLC 

176 IF turn=1@ THEN GO SUB 2178: REM DEPL 
OY 

iB@ GO SUE 3788: REM TURNEND 

198 IF j#="k" THEN GO TO 8@ 


OI AO ED, 


: =8@ ERASE "m";1; "Bena DBD": SAVE ¥"m"sis 
"Bena D"CODE S5498,FN d(S5555) -55489 
218 CLS : FRINT " Game finished” 


228 STOP 


i Important The listing above is intended for use with a Microdrive. If you 
intend to use the program with tape, substitute this line for line 30: 


30 LOAD “Bena D”CODE 


There are 5 spaces between ‘Bena’ and the ‘D’. Also substitute this line for 
line 209: 


200 SAVE ‘Bena D”CODE 55499,FN d(55555)—55489 


Save the program under the name ‘Bena’. 
Next type in the loader program, ‘BenaL’, listed below: 


i@ REM ** BENAL ** 

28 CLEAR S29799 

38 FOR j=55508@ TO 57199 
40 READ x: FORE jx 

5@ NEXT 3 

68 STOF 


1@@@ DATA @,3,12,217,147,217,24,219,8,9,0,08 
,2,2,9,9,2,8,8,2,0,8,0,8 

1912 DATA 0,8,8,8,8,8,08,8,8,8,0,0,8,2,20,9,0 
,@,2,138,218,239,218,8 

19208 DATA 8,8,8,98,219,8,0,111,223,0,8,8,2, 
2,0,0,75,78,73,82,69,32,32,32 

1830 DATA 32,6,5,3,1,8,1,49,52, 104,101,120, 


a eS SS TS Sa T5 5 T9 5 T5 
ee ee ee a ed Oe gp yg Ian yg eg 


1940 DATA 32,32,32,51, 52,32, 32,52,52,52,352; 


r5 T95 T5959 T9 T3 TH TO F959 F909 FT5 F595 ST 
Rog ta g ang al gi ial yey ly OL OS gg Oy Lge 


1@58 DATA 32 ,32,32,52,32,32,52,52,32,54,32, 
RUS ge gL ge yg Ol eg ng DS yoe ye, oe 
1968 DATA R232 32,32, 52,82, 82,352,352, 52,52, 
SZ 32,32 4352 577 477 yp S25 S25 325525 32,525 52 
i978 DATA ey Ti ghee poner yaa yy Saya hg ae 
oe yg ag lig A 1 1 Bi Fa 

Vag ws yoy 1,2,1,2,2,1,5,2 


i@82 DATA 235255559255, 78,80,83,78,73,82,6 
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9, 32,32,8,2,5,1,8,0,49,32 

1898 DATA 104,181,120,32,32,32,32,32,58,22, 
32,32, 32,32, 32,32,32,52, 51,525 32, 22532, 52 
1108 DATA 32,32,32,22,52,32,32,32,32,32,32, 
G2), $2, SS 55, 32,82, 52,52, 52, 22,50, 58, 2s 


11198 DATA DA gab ply Soy Oe poe gly Segoe yoke nus 
Dey Se gal gly Shige sg SL ghey SLg ssa yoke se 

1128 DATA 32,32,32,32,32,32,886,67,86,32,32, 
E2,,32 32 ,22,22,735.88, Bo, 32,32,32,32,52 

1128 DATA 32 ,32,49,22,22,32,58, Se gSegoegal g 
ie See Wy gl bi Lig yge ela SeteS ge 

114@ DATA 2,2,3,3,3,3,86,65,82,89,32,32,32, 
32, 52,555,5,08, 12,8, 49 347,00 

1150 DATA 32,32,32,32,32,32,52,54,47,56,352, 
cS Sn a cS Ss A 47 749 ,598,32,22,32 

1168 DATA 32,32,22,49,22,32,32,32,22,32,32, 
Seige y DOG Oe ge FOL sO sy Oe FOL ye gue yoeyol 

1170 DATA 32,32,32,32,32,5 325525525 22,49,52, 
O24 32,08, 52,352,32,51,52,352,352,1,1,2 

118@ DATA 1,2,23,2,3,3,75,97,118,97,187,97,35 
2,32,32,8,16,8,28,1,128,48,9,0 

119@ DATA 0,1,128,48,0,0,8,2,96,96,8,0,8,2, 
96,96,0,8,8,2,96,976,8,8 

1208 DATA 86,2,96,96,80,8,8,2,96,96,8,8,8,2,9 
6,96,0,20,8,2,96,976,8,08 

1218 DATA 6,2,96,96,8,8,8,2,96,96,8,8,8,2,9 
&,96,0,0,0,25,48,64,8,8 

1220 DATA @,3,48,64,8,0,8,5,48,64,8,0,8,35,4 
6,64,8,8,8,70,880,982,22,232 

238 DATA 32,32,32,32,0, 17,8,28,1,128,64,0, 
@,8,1,128,64,8,8,8,1,128, 64,0 


124@ DATA 2,0,1,128,64,0,8,0,1,128,64,0,0,0 
,1,128,64,8,8,, 1, 128,64,8 
1258 DATA @,8,1,128,64,2,8,8,1,128,64,8,8,0 
,1,128,64,8,8,0,1,128, 64,2 
1262 DATA eee 28,64,8,0,0,1,128,64,8,0,0 
,1,128,64,8,8,8,1,1 B, 64,8 


1278 DATA 6,2,2,96,128,8,8,8,2,96,128,08,8,2 
,24,39,112,88,88,88,88,88,88,88 

1288 DATA 8S,88,88,88,88,88,88,104,20,0,8,0, 
G8, df clelshetciyi sh Bs@ 

1298 DATA @,2,8,0,8,0,8,0,0,0,1,1,8,8,8,8,2 
,0,0,8,0,0,8,8 

13@@ DATA 1,1,1,1,1,1,1,1,8,8,8,8,8,8,8,8,9 
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151@ DATA B 
,2,8,8,8,8, 
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3 

4 letelytchyd, i, @,8.0,0,8.8,1.: 
29,0,1,1,1,1,15,1,1,1,1,1,1, 
ols Lah g ly Bol. 158 52 


3 
1,1,1,1,8,8,8,8,8,1,1,0,2,8,0,2 


,@,8,8,2,15,0,0,8,0,8,1,1,2, 
51,1,1,1,1,1,9,8,8,8,8,8,8,2 


31,1,15,1,1,8,80,0,0,0,1,1,:, 
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1528 DATA @,8,2,0,8,0,8,0,0,8,1,1,1,1,1,1,1 
,0,8,0,8,8,8,0 
1542 DATA 1,1,1,1,1,8,8,0,8,8,0,0,8,2,2,0,8 
8,8,0,@,1,1,1 
155@ DATA 1,1,1,8,0,0,1,1,8,8,1,1,1,1,8,0,8 
,0,0,0,2,8,8,8 
1560 DATA @,8,8,8,0,28,0,8,0,8,0,8,0,8,08,8,1 
eteteBvict ist 
1570 DATA @,2,0,8,8,8,8,0,0,2,8,0,0,0,1,1,1 
,@,8,8,8,0,8,9 
1588 DATA @,8,1,1,1,1,1,1,1,8,8,1,1,20,0,08,0 
,2,0,8,8,8,8,1 
159@ DATA 1,1,1,8,1,1,1,8,8,0,8,0,0,1,1,1,1 
leis tpBytglgd 
16@2 DATA 2,0,8,8,08,@,0,8,0,1,15,1,1,1,8,1, 


1,1,0,08,0,@,0,1 
1610 DATA 1,1,1,1,1,1,@,1,1,1,8,8,0,8,8,0,2 
gM, Wels lg lal s? 

1620 DATA O,1,1,1,8,0,0,8,@,1,1,1,1,15,1,1, 
@,0,1,1,1,8,2,2 

1630 DATA 2,8,8,0,0,2,1,1,1,1,8,8,1,1,1,8,8 
Gel gdslsdcBei 


3 

1648 DATA 1,1,8,0,1,1,1,2,2,2,2,8,0,0,0,8,1 
71,1,0,8,@,1,1 

1658 DATA 1,0,0,0,0,1,1,1,8,1,1,1,8,8,1,ism 
peat ey eye, 2,8 

1668 DATA B,1,1,1,1,1,8,8,8,1,1,8,0,8,0,1,2 
7,1,1,1,0,8,1 

1678 DATA 1,1,0,2,2,2,2,8,8,8,1,1,1,1,1 519m 
91,1,1,1,8,2,0 

1682 DATA @,1,1,8,1,1,1,1,1,1,1,8,8,8,2,29m 
»9,8,8,@,1,1,1 

169@ DATA 1,1,1,1,1,1,1,8,8,8,0,0,8,0,1,ig9 
21,1,1,8,8,8,8 

1708 DATA 0,2,2,8,9,8,8,8,8,8,08,8,0,0,0,0,28 
»2,8,8 


Save this under the name ‘BenaL’. It is preferable to save this on a separate 
tape, as you will probably need to use it only once. With a Microdrive, it ca= 
be on the same cartridge as the other program. As explained in Chapter 7 
(The Wargaming System), ‘BenaL’ is used to create a data file ‘Bena D” 

Prepare the data file as follows. Wind the tape with ‘Bena’ on it so that you 
are ready to save the data file immediately after ‘Bena’. Then run ‘Benal” 
Start the tape (Play and Record) and press any computer key whet 


BENA 2352 225 


instructions appear on the screen. Stop the recorder when the border ceases 
to flash. You will then have a tape with ‘Bena’ and‘Bena _ D’, inthat order. 
With a Microdrive, simply run ‘BenaL’. The cartridge will then have ‘Bena’ 
and‘Bena_ D?’ onit and may also have ‘BenaL’, though this is not essential. 

To prepare for the game, load and run ‘Bena’. If you are using tape, start 
the recorder (Play) as soon as you have run ‘Bena’, so that the data file ‘Bena 

D’ is loaded. Stop the recorder as soon as the words ‘Making ready’ 
appear on the screen. With a Microdrive, simply load and run ‘Bena’. The 
computer will automatically load the data file in a few seconds and the 
‘Making ready’ message will appear. 


(2) The programmer’s way: Type in and save the ‘Bena’ program, as 
described above, in the ‘direct’ way. 

The data file‘Bena D?’ is prepared as follows. Use the wargames utilities 
to prepare files for the three combat resolution tables (Tables 28 to 30), the 
two armies (Tables 26 and 27) and the map (Fig. 33). The armies need two 
ratings (range and movement). In order to display the unit details with digits 
clearly separated (Fig. 34), specify four ratings: NIL, RANGE, NIL and 
MOVEMENT. The two NIL ratings are not used, so enter their values as 
zero for each unit type. You may choose any colours you prefer for the types 
of terrain but, since the types of terrain found on Rotorua do not conform to 
the descriptions of those found on Earth, the terrain names displayed in 
MAPMAKER must not be taken literally. The following scheme gives a 
colourful map: 


Terrain Equivalent Colour Number 
in MAP- terrain on 
MAKER Rotorua 


1 open crust yellow 6 
2 broken magma red 2 
3 scrub surge magenta 3 
9 town base cyan 5 


It does not matter which colours are specified for the other kinds of terrain 
as these are not used. There are no differences in level. 
Use DATASTORER to assemble the files in this order: 


Table! KFIRE 
Table2 FPSFIRE 
Table3 VARY 
Army! KANAKA 
Army2 FPS 

Map ROTORUA 
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When using DATASTORER, independent action need not be specified 
(unless you intend to add the MISSION routine to the program later). Save 
all of the above under the filename ‘Bena’. The programsavesitas‘Bena D?’. 

To prepare to play, load “Bena”. When it is run, it loads ‘Bena D’ as 
previously described. 


Operating the program 


The way of advancing units, firing weapons, and using the combat 
resolution tables is exactly the same as has already been described for the 
other games in this book. The action of the surges is completely under the 
control of the computer. The players need do nothing about them, except 
take care to avoid their worst effects! 


Sequence of play 


The game consists of twenty game-turns, each of which represents five 
minutes of real time. Each hex represents 10 km. The game commences with 
deployment phases during which the forces of each side are positioned. The 
FPS deploys first, followed by the Kanaka force. The FPS also has a 
deployment phase at the end of turn 10, when the two IPCs arrive on 
Rotorua. 

Each game-turn consists of one phase for the Kanakas, followed by two 
phases for the FPS. The phases are as follows: 


Kanaka Advance/ Fire Phase. 
FPS Advance/ Fire Phase. 
FPS Deploy BB Phase. 


During each phase except the last, the units concerned may be moved 
and/or fired. The appropriate combat resolution table is available, and unit 
details may be reset if necessary. In the last phase the FPS player may 
position or reposition the Barrier Beamers. 

The computer makes surges erupt after the Kanaka A/F and Deploy BB 
phases. 


Movement and stacking 


Movement allowances are indicated in the unit details (see Tables 26 and 
27). They are not affected by terrain as the units are not in contact with the 
Rotoruan surface. However, it requires more energy to hover above 
magma. A unit which finishes its move over a magma hex (red) but is not ina 
base must move from that hex to a crust hex (yellow) next turn. 
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Fig. 35. Symbols used to represent units in BENA 2352. (a) PCV; (b) IPV; (c) CS; 
(d) RR; (e) MM. The numbers under each symbol are the code numbers under 
which each is defined. 


Stacking of more than one unit on a hex is not allowed, except when 
under cover: 


PCVS may be stacked on a base hex or a hex occupied by a IPV without 
limit. 
RRS and MMs may stack on base hex or a hex occupied by a CS without 
limit. 

Units stacked in this way are taken to be under cover of the base, IPV or 
CS. If the CS or IPV is moved, the units that are stacked with (i.e. carried 
by) it may move with it, even though their movement allowance is less than 
that of the CS or IPV. A modifier is applied when resolving attack against 
units under cover (Table 31). However, 2 movement points are required to 
enter or leave cover. For example, a PCV has 8 movement points. If it is 
under cover, moving out takes 2 of these points leaving only 6 points for 
moving away from the cover. A unit which enters or leaves cover may not 
fire in the same turn. 


Deployment Phases 

The FPS deploys first, followed by the Kanaka force. FPS units may be 
positioned anywhere on the map. The deployment routine displays details 
of each of the FPS units, in numerical order (Fig. 36). The IPVs (unit 
numbers 16 and 17) are not to be deployed at this stage. When the details of 
these units appear at BOS, move the cursor to the ‘+’ symbol at the extreme 
right of BOS and press the ‘fire’ button (or SPACE key, if you are using 
keyboard control) twice. These two units will be left undeployed. At the end 
of turn 10 there is a special deployment phase for the FPS player. 

The Kanaka player deploys second. Kanaka units may be deployed 
anywhere in the north-western section of the area, i.e. anywhere in the 
region that is displayed when the phase begins. RRs and MMs must be 
deployed within two hexes of a CS, since they have only recently landed and 
disembarked. 


Advance/Fire Phases 
The procedure is the same for all these phases. Units may advance, fire, or 
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Fig. 36. Format of unit details in BENA 2352. 


advance and fire. If they advance and fire, they may fire from any hex on 
their path. When a unit fires and advances in the same turn, it loses one 
movement point (i.e. moves one hex fewer than usual) and a modifier of +2 
is used with the combat resolution table. Advancing and moving in the same 
turn allows fast-moving vehicles such as the PCVs to advance, fire, and then 
retire out of range. Or they may take a path which passes very close to an 
enemy, fire when they are closest to the enemy unit, and then continue until 
they are out of range of the enemy’s weapons. 

The computer is in ‘advance’ mode when the phase begins. Units may be 
advanced in the normal way, using the cursor. To change to ‘fire’ mode, 
move the cursor to the ‘F’ in ‘A/F’ and press the ‘fire’ button (or SPACE 
key). To return to ‘advance’ mode, move the cursor to the ‘A’ in ‘A/F’ and 
press ‘fire’ (or SPACE key) again. 

Two combat resolution tables are used at each firing. The first table 
(KFIRE or FPSFIRE) requires you to indicate the vehicle from which you 
are firing, and the range. The second table (VARY) asks you to indicate 
which modifiers, if any, apply (see Table 31). 

The results of combat are expressed as a code which has the value 1, 2, or 
3. When the target is an enemy unit (a BB counts as a unit in this respect), the 
meaning of the codes is: 


1 = target destroyed: the target is eliminated by resetting its status digit to ‘3’. 
The status digit is the cyan digit in the display of unit details (see Fig. 36). Ifa 
BB is destroyed, it is removed from the screen during the next Deploy BB 
phase. If the firing vehicle is an MM, the effect of its nuclear warhead are so 
severe that all units (including friendly units) and bases on the six hexes 
adjacent to the target hex are damaged and treated as described below. 


2 = target damaged: the status digit (cyan) is increased by ‘1’; the movement 
allowance and range (yellow and red) are each reduced by ‘I’. To reset for 
damage, place the cursor on the yellow, red and cyan digits and press the 
‘fire’ button (or SPACE key) once for each digit. On the third occasion that 
a unit is damaged, the status digit becomes ‘3’ and the unit is eliminated. A 
BB is not effected by a result code of 2. If the firing vehicle is an MM, units 
on adjacent hexes are not affected. 
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3 = no effect. 


If both CSs of the Kanaka army are destroyed, the RRsand MMs remain 
active only until the end of the next Kanaka turn. Then they go out of 
control and the game ends. 

Special combat rules apply when units are taking cover in IPVs, CSs or 
bases. If a unit is firing at a target which is in cover, and there are other units 
in cover on the target hex, only one of these units may be fired upon. Before 
using the combat resolution table, the firer must state which of the units is 
being attacked. If the unit is not so specified, the attack is against the first 
one that is listed on the screen after the result of combat is displayed. 

If units are in cover in a IPV or CS, the firer may fire at the IPV or CS 
instead of at the units sheltering within it. If the firing vehicle is an MM and 
the target is destroyed or damaged, all units in cover on the target hex are 
destroyed or damaged. If the firing vehicle is other thanan MM and the IPV 
or CS is destroyed, the units in cover are not destroyed or damaged. Instead 
they must evacuate at their next Advance/Fire Phase and move in a 
direction away from the nearest enemy unit. In doing so, they must expend 
the usual 2 movement points for leaving cover. They may fire as they 
evacuate. If the IPV or CS is damaged, the units taking cover need not 
evacuate, but the +2 modifier for cover is no longer applied to units taking 
cover within that vehicle. 

The firer may also fire at a base. The rules above apply when units are 
taking cover in a base. In addition, if the base is destroyed, it cannot be 
entered again by units of either side and therefore cannot be held or 
captured. The four hexes of Bena Base are considered separately when 
applying these rules. 

After an MM has fired, its status digit must be reset to ‘3’ to eliminate it 
from the game. 


Deploy BB Phase 

This phase occurs only in the FPS turn. Up to ten BBs may be deployed, 
either all at once ora few at a time, in any Deploy BB phase. They may be sited 
anywhere on the map, except ona surge hex (magenta) or within three hexes 
of a hex occupied by an enemy unit. BBs are placed on the map in the same 
way as ‘depot’ or ‘destroyed bridge’ markers in PARIS 1814. Move the 
cursor to the required position and press the ‘fire’ button (or the SPACE 
key). The figure ‘1’ appears in the hex. 

A barrier beam runs from the centre of a hex on which a BB is located to 
the centre of the hex on which the nearest two BBs are located. Use a 
straight-edged and the detailed map (Fig. 33) to determine which hexes the 
beam passes through. No unit may pass through or fire through a hex which 
is in a beam. An MM is allowed to fire over a beam at a target on the other 
side of a beam, but may not pass through the beam itself. If any unit is 
moved into a beam, the unit is to be eliminated. A base and units in cover in 
a base are unaffected by being in a beam. The base does not interrupt the 
beam. 


230 Spectrum Wargaming 


If three or more BBs are equidistant from a given BB, the FPS player may 
decide to which two neighbouring BBs the beam is directed. This decision 
may be altered in every BB phase. 

BBs can be relocated in the BB phase, but may not be moved by more than 
eight hexes each turn. To relocate a BB, move the cursor to the hex the BB is 
on, and press ‘fire’ twice. This action may or may not remove the original ‘I’ 
from the screen immediately, but it does not reappear when the map is 
redisplayed. The BB which has thus been removed may be relocated ina new 
position, as described above. 

When lava is ejected from a surge it may crush a BB. This effect, too, 
changes the pattern of beams. 


Surges 


The routines which produce this effect take about forty-five seconds to run. 
The positions of surges are also displayed. This is an up-to-date report which 
includes the surges which have just been created. The display makes the 
player aware of new surges, so that units in danger of destruction by these 
may be moved to safety as soon as possible. 

A surge hex is considered to be occupied by a massive amount of lava 
which blocks the line of sight. A unit cannot fire at an enemy unit (or BB) 
when the line of sight is blocked. MMs are excepted, for they can fire their 
charge over intervening surge hexes. 

A unit which is placed on a surge hex, loses the advantage of cover but 
gains the advantage of height; this is allowed for in the modifier table. 


Holding and capturing bases 


At the beginning of the game, all bases are considered to be held by the FPS. 
even though no units are deployed in them. Bases may be captured and 
recaptured during the game, provided that they have not been destroyed. A 
base cannot be captured as long as it is occupied by an enemy unit. The 
occupying unit must first be destroyed by firing. Then the base may be 
captured by moving a unit into it. If the capturing unit is subsequently 
moved out of the base, the base is considered to remain held by the capturing 
side. Each of the four hexes of Bena Base may be individually held and 
captured. 


Turn end 


After the FPS player’s turn, you are given the opportunity to save the state 


I 
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of the game. If this is done, the position and status of each unit, and 

4 the state of the map, with its surges, will be recovered next time you play. 
Instructions for saving and recovering details of a game are given in Chapter 
7, in the section called End of turn. 


Victory 


The game ends after turn twenty, with victory for the side which has one or 
more units in each of the remaining, undestroyed, Bena Base hexes. 
The game ends earlier than turn 20 if: 


All four Bena Base hexes are destroyed (either by attack or surges). 
The two Kanaka command ships are both destroyed. 


If the game ends before the end of turn 20, the winner is the side with the 
greatest number of uneliminated, undamaged units. 


NOTES FOR PROGRAMMERS 
How BENA 2352 works 


Arrays and variables are defined in Appendix C. The main program works 
as follows: 


20-39 Reserve memory; set gturn; load data. 
49 Call START to initialise. If a saved game has been loaded omit the 
initial deployment phases. 

§ Read DATA for the VOLC routine (line 4539) into memory. 
69-70 Initial deployment phases; FPS first. 

8@ Calculate player-turn number. 

99 Kanaka army plays first. 

199 Kanaka Advance/Fire Phase, using Tables | and 3. 

119 Call subroutine VOLC to produce surges. 

120 FPS plays now. 

130 FPS Advance/Fire Phase, using Tables 2 and 3. 

149 Toend of gameat turn 20. 

150 Deploy BB Phase, calling MARKER subroutine. 

168 Call VOLC again. 

170 Special deployment of IPVs for FPS at end of tenth game-turn. 
180-199 TURN END save game or repeat loop? 

200-220 Saving or ending game. 
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Subroutines 


This game introduces two new subroutines, VOLC and CRUSH. 


VOLC What it does: creates surges at random and processes them. The 
surges throw out a randomly selected number of lumps of lava into the 
surrounding area. The routine assumes that there are only two armies. Units 
ofa third or fourth army would be unaffected. In another game, this would be 
a way of creating ‘airborne’ units, flying above the surface, and unaffected by 
events below. New surges are generated at random once every five turns, on 
average. This frequency may be altered by changing the value in line 4569. 
The routine generates up to five surges. 


Subroutines called: CRUSH, FNa, FNs, FNt. 


CRUSH What it does: eliminates all units and markers(e.g. BBs) ona given 
hex, and changes the colour of the hex. In this program the colour is 
changed to magenta, to represent a fallen mass of lava. If you prefer a 
different colour alter the ‘3’ in line 4749. 

Calling variables: w3, w4. 

Subroutine called: FINDUNIT. 


Appendix A 
Key Points 


The listings shown in this book have all been made directly from working 
programs, using an Epson FX80 printer attached to the Spectrum. 
This has been done in order to avoid the errors which always seem to occur 
when listings are independently typeset. All the programs and program 
modules have been extensively play-tested and should work perfectly, 
provided that they are correctly typed in. Below are some hints to help 
beginners avoid the most common pitfalls. 

Read the listing carefully. Note that these listings are printed with 43 
characters to the line, not 32, as displayed on the screen. Characters that are 
often confused are: 


O (letter ‘oh’) and 0 (figure zero); in the listings the zero has a stroke 
through it (0). 

I (letter ‘eye’), | (figure one) and | (small letter ‘el’). 

( (left bracket) and < (‘less than’ symbol). 

) (right bracket) and > (‘greater than’ symbol). 

The semicolon ‘;’ is an essential item in many PRINT statements. Keep 
a sharp eye open for this, especially at the ends of lines. It may be even more 
difficult to spot in the middle of a multistatement line such as: 


FOR J=1 TO 19:PRINTM&(J);:NEXT J 
If you leave out the semicolon the display on the screen will be spoiled. 


Spaces need careful attention too. Take special care with statements such 
as: 


PRINT“” and PRINT“ ” 


The one on the left has no space between the two sets of quotes; the one on 
the right has a space. Putting a space where there should be none, or leaving 
out a space which should be there, can stop the program from working. 

The programs make frequent use of the POKE statement for putting data 
into memory. The usual form of the statement is: 


POKE <address>, <value> 
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in which <address> and <value> are numbers. Check the typing of these 
numbers with great care. POKEing the wrong value to the right address may 
have dire consequences, and POKEing the right value to the wrong address 
can be even worse! If the computer ‘hangs up’ (i.e. appears to be doing 
nothing for more than five minutes) when you run the program, it is 
probable that you have made a mistake in typing one of the POKE 
statements. This can never damage the computer, of course, but it is tedious 
to have to switch off the computer and type in the program again. This 
brings us to a very important point. Always save a new program on to tape 
or cartridge before you run it. Then, if there is a mistake in it which causes the 
computer to ‘hang up’, there is no need to type the program again. Switch 
off, then switch on again and reload the program. Look for your mistake 
before running it again. 

Several of the programs include DATA statements. Some contain data 
about tables, armies and maps, and others contain the codes for machine 
code programs. Mistakes are easy to make when typing in boringly long 
lines of figures, but a single error can make a machine code routine wrong, 
and cause the program to crash when run. This is another good reason for 
saving programs before running them. 

The Spectrum has excellent routines for checking syntax, so it will often 
indicate when a line has been incorrectly typed. However, a syntactically 
correct line may well have errors of other kinds. Such an error does not have 
any effect until the program is run. Then you may obtain an error message 
such as ‘B Integer out of range, 2419:1’. The important point to realise is that 
although the error was detected on line 2419, line 2419 may be perfectly 
correct. The error may have arisen because of a typing mistake on an earlier 
line in the program, This message is most likely to appear when a line 
contains a POKE statement. For example, it might be: 


2418 POKE 53289,x 


The value in a POKE statement must not be negative (less than 0) or greater 
than 255. If x is outside the range 0 to 255, the program stops and the error 
message appears. The error probably occurred on some earlier line in the 
program, in which the value of x was calculated. Suppose there had been a 
line such as: 


79 LET c= 200: LET x =c+7 


This gives x the value 207, which is perfectly legal. But if you made a mistake 
in typing line 79: 


79 LET c= 209: LET x =C*7 


then x has the value 1400, which is far outside the legal range. The error 
message refers you to line 2419, where the computer got into trouble trying to 
POKE an illegal value, but the actual error was on line 70. If you obtain such 
error messages, search backward through the program to find the incorrect 
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line which gave rise to the illegal value. Also check the DATA statements for 
negative numbers or numbers bigger than 255. There are no such numbers in 
these programs. 

The listings (e.g. ‘BridgeL’) which contain the coded data for the four 
complete wargames consist of little else but data statements. Each and every 
number must be correctly typed, otherwise you may find that your 
opponent’s warriors have ten times the range of yours, and that your 
headquarters appears mysteriously behind the enemy’s front line. 

Several of the programs set aside a portion of memory for storing data 
about armies, maps and tables. When you have finished with the program, 
the region of memory is still reserved and may not be used for BASIC 
programs. If you now attempt to load a long BASIC program, there may 
not be enough room for it. A ‘4 Out of memory’ message may appear. 
The easiest thing to do to prevent this happening is to switch off the 
computer, and then switch on again before loading the new program. 

There is one way of saving typing time. Several of the program lines end 
with REM statements. These are to help programmers find their way about 
the programs. When typing a program, you can omit all REM statements if 
you wish. Leave out the word REM, the word or words after it and the colon 
before it. 

Making typing errors is much easier than many people think. And 
discovering them is much harder than many people believe. It is hoped that 
this appendix will help you discover your mistakes. Read it again when you 
get into trouble. 


Spectrum + 


The programs in this book allow either a joystick or the ‘z’, ‘x’, ‘m’, and ‘k’ 
keys to control the movement of the cursor. Owners of the Spectrum+ may 
prefer to use the cursor keys situated at the front of the keyboard. When 
keying in the programs, make the following amendments: 


(a) In line 1900: 
1000 LET jj=CODE INKEY$: REM CONTROL *** 


(b) In other lines which include a statement using j$ and a single letter string, 
alter this to a statement using jj and a CODE value corresponding to the 
string. For example, alter this: 


2549 IF j$=“m” AND yc<22 THEN LET yn=yct+2 
To this: 
2549 IF jj=10 AND yc<22 THEN LET yn=yc+2 
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To summarise: 


For j$, substitute jj 

For “z” substitute 8 

For “x” substitute 9 

For “m” substitute 10 

For “k” substitute 11 

For “ ” (space) substitute 32 


In two-computer wargames, which use the ‘1’ key for ‘fire’ instead of the 
SPACE key, substitute 108 for “1”. 


Subroutine library 


The wargames programs in this book consist of a very short main program 
with a much longer section made up of subroutines. Most of these are used 
repeatedly in different wargames programs. If you are intending to invent 
wargames and write computer programs for them, it is worthwhile building 
up a library of subroutines on tape or cartridge. When you are writing a new 
program, all you have to do is to load the required subroutines one after 
another, adding them to the end of the program. This not only saves typing. 
but you will know that each subroutine has been tested previously and will 
be free from typing errors and ready to use immediately. 

The MERGE command is a simple method of adding a subroutine to a 
program which is already in the computer. The only requirement is that the 
line numbers of the subroutine to be appended should be higher than the last 
line of the existing program. When you are building up your collection of 
subroutines on tape or cartridge, number their lines so that they do not over- 
lap with other subroutines or the main program. 


Appendix B 
Useful Information 


Books 


Scenarios for Wargames, Charles Stewart Grant (WRG) contains 52 
different scenarios, easily adaptable as computer wargames. 
Programmed Wargames Scenarios, Charles Stewart Grant (WRG). These 
are not computer programs, but games which can be played by one player 
with the opponent’s moves programmed in the text. A good basis for twenty 
more computer wargames. 

Setting Up A Wargames Campaign, Tony Bath (WRG) contains many 
ideas for wargames designers. 

Kriegspiel, B. von Reisswitz (1824). The original work on this subject 
recently translated, annotated and published by Bill Leeson, 5 St. Agnell’s 
Lane Cottages, Hemel Hempstead, Herts, HP2 7HJ. 

PSL Guide to Wargaming, compiled and edited by Bruce Quarrie (Patrick 
Stephens Ltd.). One of the more recent and best introductions to 
wargaming. Good background notes to each period and relatively simply 
playing rules. 

An Expert Guide to the Spectrum, Mike James (Collins). A valuable guide 
to using the video facilities, handling data, and working with Interface | and 
the Microdrive. 

Games Programming, Eric Solomon (Cambridge University Press). 
Although this covers games programming in general, most of the chapters 
relate directly to wargames. This is a-book for those who already know how 
to program. It is not a book of programs but describes how to plan and write 
your own wargames programs. Contains a section on line of sight 
calculations. 


In the list above ‘WRG’ refers to the Wargames Research Group, whose 
publications are on sale directly from them or from suppliers advertising in 
the magazines. 
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Periodicals 


Military Modelling (published monthly by Argus Specialist Publications). 
Frequently includes articles on computer wargaming. 

Miniature Wargames (published monthly by Morgan Publications). Plenty 
of scenarios, articles on tactics, etc. 

The Magazine (published every two months by Andy Dumelow, The Lock 
House, Litchfield Road, Branston, Burton-on-Trent, Staffordshire). Single 
copies or subscriptions from the above address. An excellent source of 
information and ideas for wargames. 


Supplies 


Hex paper pads (6 mm) for designing, and jumbo hex pads (15 mm) for 
drawing maps to play on are available from Standard Games and 
Publications Ltd., Arlon House, Station Road, Kings Langley, Herts, WD4 
8LF (Tel. 092-77-68328). They also supply sheets of cut-out Card Warriors, 
including Saxons and Normans, suitable for playing INVASION 1066. 


Appendix C 
Variables and Arrays 


Variables 


a— An address into whicha value is to be POKEd. In FNd, ais the first of the 
two addresses to be POKEd. Also used as the argument in the definitions of 
FNs and FNt. 


a$ — Filename in MAPMAKER. Describes the action to be performed at 
any given phase of the game. 


ad, ae - Values obtained by ‘shaking’ two average dice. 
af — Flag variable; is 0 in Active Phase; is 1 in Fire Phase. 
ao — Number of arrived order in a unit’s stack. 

att — Value of attribute at given cursor position. 

b$ — “y” or “n”, returned by subroutine YN. 

b5, b7 — Addresses but+5, but+7. 


b54, b72, b76 — Values of range of bits from unit status byte (e.g. b54 is value 
of bits 5 and 4, 572 is value of bits 7 to 2). 


base — The base (first) address of a block of memory in which table details 
are stored. 


bb — Value of bu for either army, used in REPORT. 


bgc - Colour code selected for main terrain type, or read from the screen for 
replacement before the cursor is moved away. 


bit — Similar to byte, but usually for examining only | or 2 bits. 
block — The number of the table or army to be loaded by DATASTORER. 
bn — Beginning address of the block of data currently being displayed. 


bos - Base address of stack of orders for a given unit (compare os). 
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bplus — A base address plus a calculated quantity, used to eliminate repeated 
calculations. 


brk — Value of brs incremented to eliminate repeated calculations. 
brs — Base address of stack of reports for a given unit (compare rs). 


bu — The base address of a block of memory storing details of a unit 
(sometimes with offset added). 


by, byte - Value obtained by ANDing or ORinga byte witha given value, to 
determine state of various bits. Also the number of bytes being used to store 
the details of a unit. 


bytes — Number of bytes required to store a given set of data. 


c — The number of choices available in subroutine PICK. In ARMY- 
MAKER, ¢ and c§$ are the colour choices for terrain. In ARMYMAKER 
and EDITDATA, c is the total number of units in an army. 


c$ — The heading of a column or row to be found by FIND (4 characters). 
Also in TABLEMAKER for column headings. 


cdeno — Number of a code to be entered in array TABLE. 


char — Stored value being considered as a possible ASCII code in 
EDITDATA. 


cnum — The number of codes in array d$. 

col — The number of a column found by FIND or FINDNO. 
cr — Number of hexes moved by the ‘courier’ each turn. 

ct — The base address of the colour table. 

d - Constant used to stagger columns in screen displays. 


d$ — A combat result code, in READTABLE. Also a string read from 
DATA statements. 


dice — A flag variable; is —1 if rows are to be diced. 


disp — The displacement used in subroutine DATAIN, to allow parameter 
data to be read from different addresses, depending on whether a table, an 
army or a map is to be loaded. 


di — The direction (1-6) in which an IU is to move. 


dl - Number of turns delay in transit of order or report. 


down — Constant used to stagger alternate columns in map display. 


dt — The result of ‘throwing’ a die or dice. In MAPMAKER, a flag which is | 
for loading from tape or 2 for loading from drive (compare fd). 
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e$ — A string of spaces, used in clearing displays. In ARMYMAKER, “a” or 
“r”, specifying active or reserve. 


en — End address of the block of data currently being displayed by 
EDITDATA. 


entrycode — The code read from the main body of a table. 


S$ — Formatted filename under which table etc. is to be saved. Row or 
column heading read from memory by FIND. 


fl, f2, f3 - Type numbers of forbidden terrain. 


base — The base address of a block of memory to be scanned by subroutines 
FIND and FINDNO. 


jh — Flag variable; is 0 if no ‘halt’ order found, otherwise is number of ‘halt’ 
order in the unit’s stack. 


fi — Flag variable; is 1 if intercepted enemy report being processed. 

fire — Flag variable; is | if ‘fire’ button pressed (in MAPMAKER). 
firstu — Number of first unit of a group of units, all of the same type. 
found - Number of the row or column found by FIND or FINDNO. 

jv — Flag variable; is 1 if computer is in ‘viewing’ mode. 

g$ — Character at position of cursor. Also used for a filename in the utilities. 
gturn — The number of player-turns in a game-turn. 


h — The base address of the Attributes Table, in RAM. Address of status 
byte of unit, in HIDE. 


h§ — Column or row heading read from memory, for displaying. 


high — The higher (second) of two values separated by a slash in a row 
heading. 


hl — The address in the Attributes Table corresponding to a given screen 
location. 


hx — Number of hexes moved by IU per turn. 

i$ — Name of table, army or map in DATASTORER. 

ind — Flag variable; is —1 if there is independent movement. 
j,k, 1- Loop indices. 


J$ —- Command read from a joystick or the keyboard: “m” = down; “k” = up; 
“7” = left; “x” = right, SPACE = ‘fire’ (“I” = ‘fire’ in 2-computer games). 
Also an input data code, read from the network in 2-computer games. 


242 Spectrum Wargaming 


jj - Code for keyboard input when using cursor keys of Spectrum+: 8 = left; 
9 = right; 10 = down; 11 = up; 32 = ‘fire’ (108 = fire in 2-computer games). 


kp — Address used for PEEKing or POKEing characters in reports. 
/ — Lower limit for a number input by subroutine SELNUM. 

last — The last address of the block of memory being displayed. 
left - Number of map column displayed at left of screen. 

level — Flag value; is | if more than | level. 


lim - The limit at which and beyond which opposing units are taken not to 
be in proximity. 


line - The number of the screen line above that on which the cursor is to be 
displayed in subroutine PICK. 


low — The lower (first) of two values separated by a slash in a row heading. 
lv — The level of a given hex. 
lwr —- Number of lowest row to be displayed at top of screen. 


m-— The mode of reading a table. In MAPMAKER, the state of various bits 
from entries in the array m(). Also used as a loop index in the utilities. 


m§$ — Message inviting response in subroutines SELNUM and YN, or used 
when displaying phases of a wargame. 


map, ma — Value specifying level and terrain of a given hex. 
maxu — The number of units in the largest army. 


mdf — Total value of modifiers entered. A flag variable; is —1 if modifiers are 
used. 


mk — Value used to indicate marker. 

mm — Temporary store for m. 

mp — Value map plus other values to speed repeated calculations. 
mx, my - Number of map columns or rows to be plotted. 


n — The number of a table to be read by subroutine READTABLE. Also 
used in ARMYMAKER for the number of units of a given type. 


nl, n2 - Numbers of tables to be read by 2 TABLE. 
n$ — String version of number, used in ARMYMAKER. 
na -Number of army currently moving, firing, etc. 


nar — Number of the army being commanded at a remote computer. 


narmy — Number of the army being edited. 


— Oe 
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nbytes — Number of bytes required for storing army details. 
ncols — The number of columns in a table or hexes in a map. 
ne — Number of enemy army. 
nf — A value to be found in row or column headings by FINDNO. 


nl — Number of rows or column headings to be scanned by FIND and 
FINDNO. 


nm — Number of unsuccessfully attempted moves. 

nrows — Number of rows in a table, or hexes in a map. 
ntable - Number of the table being edited. 

nuarmy — Number of the army currently in Active Phases. 
number — Number input by subroutine SELNUM. 


nx, ny, nz - Number of an army, used in calling RESET, UNITLINE and 
FINDUNIT, respectively. 


nyb — Value of upper or lower nybble of a byte. 

ob — Address of first byte of order stack. 

os — Address of first byte of an order. 

other — Flag variable; is —1 if ‘other features’ are to be specified. 
p$ — Column heading of a found column. 

pl, p2 - Numbers of a pair of armies to be tested by PROX. 
pb — Value obtained by PEEKing bos. 


pbase — The base address of a block of memory in which the column 
headings of a table are stored. 


pb7 — Value obtained by PEEKing bu+7. 
ph — The number of the current phase of the turn. 
pick — The number of the item selected by subroutine PICK. 


pst, pt, p$ — Flag variable; is —1 if initial posture is specified. In 
ARMYMAKER, a value indicating initial posture. 


q$ - Combat resolution code. 

qbase — Base address of combat resolution code table. 
qe — Column of HQ unit when giving order. 

qr — Row of HQ unit when giving order. 


qu — HQ unit number. 
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r — Number of a rating. 

r$ — Row heading, in TABLEMAKER. The heading of a found row. 
ra — Number of army with reserve units. 

rb — Address of first byte of report stack. 

range — The highest value that the dice can take. 


rbase — The base address of a block of memory in which the row headings of 
a table are stored. 


rest — State of ‘rest’ of bits (i.e. those not in m, see above) from entry in m(). 
rgt - Number of rightmost column to be displayed at left of screen. 


row — Number of a row found by FIND or FINDNO (may be adjusted 
subsequently by dice throw and modifiers). 


rs — Address of first byte of a report. 

ru — Number of reserve unit being made active. 

rx, ry - Co-ordinates of hex on to which reserve unit is to be placed. 

s — Address of the last byte of memory being used (stored at 55555/6). 
s$ - Character read from a row or column heading. 

sbit — Value indicating initial posture. 

slash - Position in a row heading string of the slash (/), if any. 

so —- Number of orders on the stack. 

sp — Flag variable; is —1 if starting position to be specified. 

space — Position in a row heading string of a space (if any). 

st — Value of status byte of a unit. 

sx, sy — Twice x, y. 

t - Loop index for types of unit, etc. 

tl, 14, t6 — Constants used to speed calculations (= 251, 4 and 256). 
t$ — Name of unit type or table. 


tbase — Base address of a block of memory in which the entry codes of a table 
are stored. 


tc — Column of target hex. 
td — Flag variable; is 1 for saving to tape or 2 for saving to drive (compare dt). 


terr —Current terrain being plotted. 


tr — Row of target hex. 
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tt - Number of newly created surge. 

turn —- Number of the game-turn (see gturn). 
type — Main terrain type. 

types — Number of types of unit. 


u — Unit number, sometimes used as a loop index. Upper limit for a number 
input by SELNUM. 


uc — Column of unit when given order. 

uf — Flag variable; is 1 if unit found. 

un — Total number of units in an army. 

up — Constant used to stagger columns in map displays. 
upper — Number of row being displayed at top of screen. 
ur — Row of unit when given order. 

us — Screen number (1 or 2) on which unit details are to be displayed. 
ut — Temporary store for value of wu. 

uu — Number of independent unit to be moved. 

uy — Screen line on which unit details are to be displayed. 
uz — Value of u or wu, used in REPORT. 

ul, u2 — Unit number of opposing units in proximity. 

v — Value to be POKED into memory. 

vl — Value to be reset. 

w$ — Filename of wargame. 

wa — Determines whether strength should be rounded up or down. 
we — Column of hex to which an IU is to move. 

wf — Attrition factor. 

wm — Integral part of strength, after attrition. 

wn — Strength after attrition. 

wr — Row of hex to which an IU is to move. 

wl, w2 - Row and column of centre of surge. 

w3, w4 — Row and column of hex to be ‘crushed’. 

x — Variable used in reading from DATA statements. 


x,y — Loop indices for column and row numbers when displaying map in 
MAPMAKER. 
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x§, y$ — Current screen co-ordinates of cursor for display in BOS. 
xc, yc — Current screen co-ordinates of the cursor. 
xm, ym — Current map co-ordinates of the cursor. 


xn, yn— New screen co-ordinates of the cursor (i.e. of position to which it is 
about to move). 


xl to x4 — Hold the column numbers of the four most recently reported 
instances of close combat. 


yl to y4 — Row numbers corresponding to x/ to x4. 


Arrays 


a — Base addresses of army details. 
a$ — Names of armies. 
b — Number of bytes used to store details of the units in each army. 


c - In MAPMAKER, the colour table for map. In DATASTORER and 
ARMYMAKER, the numbers of units of each type. In games programs, the 
numbers of units in each army. 


c$ — Column headings. 
d — Ratings values for each type of unit. 


h — Values such as numbers of rows and columns, numbers of ratings, etc. of 
a table, army or map. 


i — Initial column positions of each unit. 


m — Level and terrain codes for each hex of map. In ARMYMAKER and 
DATASTORER, initial row positions of each unit. 


o$ — Names of other features. 


p ~ Initial status of each unit, including active/ reserve, posture, hidden or 
not, other features. 


q$ — Entry codes. 


r - Flag array storing ‘hidden’ status of each unit in each army; r(army, unit) 
is 0 if unit is hidden; is | if visible. 


r$ — Names of ratings. The row headings. 
s — Numbers of symbols used for displaying units. 
t — Numbers of the codes in the main body of the table. 


1$ — Names of types of terrain. Names of types of unit. 


Appendix D 
Initial Positions 


INVASION 1066 


. Norman Army 


Unit Unit Row Column 
| number type 
1 Infantry 16 22 
. 2 Infantry «17 23 
3 Cavalry 16 22 
4 Cavalry 17 22 
5 Cavalry 17 22 
6 Cavalry 17 23 
v Archers 17 22 
8 William 16 22 
9 Bishop Odo 17 23 


Breton Army 


Unit Unit Row Column 
number type 


1 Infantry 19 23 
2 Infantry 19 24 
3 Cavalry 19 23 
4 Cavalry 19 24 
5 Cavalry 20 25 
6 Archers 20 25 
7h Alan 19 24 
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French Army 
Unit Unit 
number type 
1 Infantry 
2 Infantry 
3 Infantry 
4 Cavalry 
5 Cavalry 
6 Cavalry 
7 Archers 
8 Eustace 
9 Robert 
English Army 
Unit Unit 
number type 
1 Huscarls 
2 Huscarls 
3 Huscarls 
4 Huscarls 
5 Huscarls 
6 Select Fyrd 
7 Select Fyrd 
8 Select Fyrd 
9 Select Fyrd 
10 Select Fyrd 
11 Select Fyrd 
12 Select Fyrd 
13 Select Fyrd 
14 Select Fyrd 
15 Select Fyrd 
16 Great Fyrd 
17 Great Fyrd 
18 Great Fyrd 
19 Great Fyrd 
20 Great Fyrd 


Row 


Row 


KH BWBARWANWNHAKHAPWUNRWHRWHWA 


Column 


Column 


PARIS 1814 
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Row Column 


Unit Unit 
number type 

21 Great Fyrd 6 

22 Great Fyrd 1 

23 Harold 4 

24 Gyrth 3 

25 Leofwine 5 

French HQ Army 
Unit Row Column 
number 
| 9 26 
2 8 24 
3 9 23 
4 8 28 
5 l 28 
6 1] 28 
7 10 25 
Allied HQ Army 
Unit Row Column 
number 

1 14 28 
2, 12 24 
3 13 29 
4 14 26 
5 12 25 
6 9 30 
@ 13 26 
8 11 20 
9 11 23 
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French 1U Army 


Unit Row Column 
number 
1 6 24 
2, 7 24 
3 7 23 
4 8 23 
5 7 28 
6 8 27 
| l 27 
8 1 29 
9 2 27 
10 10 28 
11 11 27 
12 9 25 
13 9 24 
14 0 0 
15 0 0 
Allied IU Army 
Unit Row Column 
number 
1 14 23 
2 15 23 
3 13 30 
4 15 25 
5 14 25 
6 14 27 
7 12 19 
8 11 24 
9 13 25 
10 13 24 
11 15 27 
12 10 30 
13 14 24 
14 14 29 
15 12 20 
16 10 22 


Appendix E 
Wargaming Tables 


Table |] German Forces 


Type Type No of Weapon Weapon _ Close Grenades 

No name units carried skill combat carried 
skill 

1 Captain | Revolver 0 4 0 

2 Sergeant 2 Rifle 0 9 

3 Corporal 3 Rifle 0 8 2 

4 Private BS) Rifle 0 6 1 

5 Private 5 Rifle 2 3 0 

6 Private 3 Rifle 4 2 0 

7 Sapper 5 Rifle 2 3 1 DC 

8 LMG 6 LMG - - 7 


Table 2 Allied Forces 


Type Type No of Weapon Weapon Close Grenades 

No name units carried skill combat carried 
skill 

I Sergeant | Rifle 0 9 2 

2 Corporal 2 Rifle 2 8 1 

3 Private 5 Rifle 0 J 2 

4 Private 5 Rifle 4 2 0 

5 French 4 Rifle 0 9 0 

6 LMG 2 LMG - - - 

7 MMG 1 MMG - - 
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Table 3 Terrain effects 


Terrain Points per hex 
Road 1 
Open ground, or 

entering a wood 2 


Moving in a 

wood, entering 

or moving in a 

building 3 
Entering or 

moving in a 

marsh, crossing 

a river 4 
Going uphill 

(crossing a 

contour line) pl* 


* In addition to movement points 
related to terrain. 


Table 4 Weapons 


Range l 2 3 4 
(hex) Revolver Rifle LMG MMG 


0 50 80 90 100 
I 0 70 80 90 
2 0 60 70 80 
3 0 40 50 60 
4 0 30 40 50 
5 0 20 30 40 
6 0 10 20 30 
ib 0 10 15 25 
8 0 5 10 20 
9 0 5 10 20 
10/20 0 0 10 20 
21+ 0 0 0 0 
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NVd NVd 43O/d IO AO WO > (0) > (6) 30 30 AO > (6) > (0) > (0) 61 
NVd NVWd NWd 4%0/d YO/d AO/d 31O 31O 3O 310 310 WO > (6) > (@) 81 
NVd NVWd NVWd NVWd %O/d YO/d MO/d » (6) (6) (6) (6) 3O 3O (0) LI 
d/M NVd NWd NWd NWd NVd 4%O/d 3O AO >: (0) 310 AO 30 D (@) 91 
GNM d/M NVd NWd NWd NVd 4%O/d AO 31O b (6) yO 310 (0) IO SI 
GNM GNM NWd NVd NVd NVd 3XO/d 3O/d 310 D: (0) AO AO 3O 3O vl 
M/X GNM d/M d/MA NVd NWd 3O/d 3YO/d AO/d D0) (6) (6) D (0) (6) €] 
M/X M/M GNM GNM d/M NVd NVd NVd NVWd 3O/d 3O 310 D(@) 30 (a 
VIN M/X M/M GNM d/M NVd NVd NVd NWd 3O/d AO (6) AO AO I] 
VIN. VIN M/¥ GNM GNM d/MA NVd NVd NWd NVWd 4XO/d 310 oO > (0) 01 
VIN VIN. VIN. M/X GNM d/M NVd NVd NWVd NVd XO/d >: (6) (6) AO 6 
VIN VIN VIN) M/X GNM d/M d/A NVd NVd NVd NWd WO/d > (0) 340 8 
VIM WIX VIN. VIX M/X GNM d/M NVd NVd NVWd NVd 43O/d (0) D (@) L 
VIN VIN. VIN. VIN. M/X GNM d/M d/M NVd NWd NVWd NVd O/d 30 9 
VIN. VIN. VIX. VIX) M/X GNM d/M d/M d/M NWd NVWd NVd 3O/d AO ¢ 
VIN. VIN) sOVIN.) sOVIN.)OVIN. OM/X GNM. sod/M.— sd/M- SNVd) = NVd) NVd) NVd 3O/d v 
VIM VIN. VIN. VIX) VIX) M/X GNM d/M d/M NVWd NWd NVWd NWd NVd € 
VIX VIM. VIN. VIN. VIX. VIX M/X GNM d/M d/M NVWd NVd NVWd NVd rd 
VIN VIM) VIX) VIX) VIX) OVIN) OVIX, OM/X GNM Od/M- sd/M NWd NVd NVd I 
001 06 08 OL 09 0S Ov 0€ Sz 02 SI 01 S 0 
sadejusolog ord 


aseyd aly 6 a92L 
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Table 6 Modifiers for Fire Phase table 


Weapons skill of the unit 0, +2, or +4 
Wounded unit firing +2 
Officer firing MG +2 
Firing into a wood, rubble 

of a destroyed building, 

or the bridge hex; firing 

across road at target in 

hex adjacent toroad +2 
Firing into a building +3 
Firing at a target on a 

lower level =] 


Table 7 Grenades 


Range 
Dice throw l 2 
—1/0 KIA WND 
1/2 KIA WND 
3/4 WND_ PAN 
5/6 WND_ PAN 
7/8 WND_ PAN 


9/10 PAN OK 
11/12 PAN OK 
13/14 OK OK 
15/16 OK OK 


The results are interpreted as for 
the Fire Phase, except that they 
affect all units in the target hex. 
Modifiers are shown in Table 8. 


— ere eee meme A: 


rn 


Weapons skill 


Target in a wood 
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0, +2 or +4 


or notin LOS +3 
Target in building —2 


Table 9 Close Combat 


Die 

throw 1:5 1:4 1:3 

l DWIN DWIN LOSE 
2 LOSE LOSE LOSE 
3 DWIN DWIN ARET 
4 DWIN LOSE LOSE 
2) DWIN DWIN ARET 
6 DWIN DWIN DWIN 


Table 10 Norman forces for INVASION 1066 


Ratio, attacker:defender 


[22 


LOSE 
NRES 
LOSE 
NRES 
LOSE 
DWIN 


LOSE 
NRES 
LOSE 
NRES 
LOSE 
NRES 


Type Type 
No name 


1 Infantry 
2 Cavalry 
3 Archers 
4 Leaders 


23 


LOSE 
NRES 
LOSE 
NRES 
LOSE 
AWIN 


Table 8 Modifiers for Grenades table 


37] 


LOSE 
LOSE 
DRET 
LOSE 
DRET 
AWIN 


4:1 


AWIN 
LOSE 
AWIN 
LOSE 
AWIN 
AWIN 


255 


ba 


AWIN 
LOSE 
AWIN 
AWIN 
AWIN 
AWIN 


No of Strength Morale 


units (men) 
2 300 9 
4 300 8 
l 300 9 
2 l 9 


The Norman leaders are Duke William of 
Normandy and his half-brother Bishop Odo 


of Bayeux. 
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Table 11 Breton forces for INVASION 1066 


Type Type No of Strength Morale 


No name units (men) 
1 ‘Infantry 2 300 9 
2 Cavalry 3 300 8 
3 Archers l 300 9 
4 Leader 1 1 9 


The Breton leader is Count Alan. 


Table 12 French forces for INVASION 1066 


Type Type No of Strength Morale 


No name units (men) 
l Infantry 3 300 9 
2 Cavalry 3 300 8 
3 Archers l 300 9 
4 Leaders 2 ] 9 


The French/ Flemish leader is Eustace, Count 
of Boulogne; this army includes a small 
Norman contingent, led by Robert of Beau- 
mont. 


Table 13 English forces for INVASION 1066 


Type Type No of Strength Morale 


No name units (men) 
1! Huscarls 5 300 9 
2 Select Fyrd 10 300 th 
3 Great Fyrd 7 300 6 
4 Leaders 3 1 8 


The English leaders are King Harold and his 
brothers, Gyrth and Leofwine. 


NE EEEeEeEeEEeeeeeeeeeeeEOEOEOEE—eE SSS 
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Table 14 Movement allowances for INVASION 1066 


Type of unit Movement points per move 
Normal Charging 
{ 
Cavalry 5 6* 
Huscarls and 
Select Fyrd 3 4 


Infantry, Archers 
and Great Fyrd 5 
Leaders 4 i 


- 


* May not charge through an enemy-occupied hex. 


Table 15 Movement points costs for INVASION 1066 


Terrain Points cost 


Open ground 1 per hex 


Wood 2 per hex 
Move uphill 2 
Move downhill 1 
Cross river 2 


Marsh 1 hex per move 
(all units) 


258 Spectrum Wargaming 


Table 16 Missiles for INVASION 1066 


Dice 50 


Unit strength (men) 


100 


~2 1/1 
-| 2/1 
0 3/1 
4/1 
5/1 
6/1 
8/2 
10/2 
13/2 
15/2 
18/2 


ONNDMN PWN 


3/1 
4/1 
6/2 
6/2 
10/2 
12/2 
15/3 
20/5 
25/5 
30/5 
35/5 


150 


4/2 

6/2 

9/3 
12/3 
15/3 
18/3 
23/5 
30/5 
37/7 
45/7 
52/7 


200 


6/3 

9/3 
12/3 
16/4 
20/4 
25/5 
32/7 
39/8 
48/9 
57/9 
63/9 


250 


7/3 
10/3 
14/4 
19/5 
24/5 
30/5 
36/6 
47/9 
56/9 
65/9 
74/9 


300 


9/3 
12/3 
18/6 
24/6 
30/6 
38/8 
47/9 
56/9 
65/9 
74/9 
83/9 


First value is number killed. For Huscar] targets, 
reduce this by the second value. For Great Fyrd, 
Archers, and Cavalry targets, increase this by the 


second value. 


Table 17 Modifiers for Missiles table 


Archers firing overhead 
Target in woods 
Target on a higher level 
Target on a lower level 


a | 
| 
=| 
“2 


Table 18 Fray for INVASION 1066 


=3 5050 
—2 5050 
2550 
2550 
2550 
5025 
1050 
1050 
1050 
1050 
0050 
0050 
0050 
0050 
0050 


SCSeeawakekmn mae 4 


— 
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Ratio of Attackers to Defenders 


4:1 au | P| 1 Ga | 


5025 5010 5000 5000 
5025 5010 5010 5000 
2525 2510 2510 2500 
2550 2525 2525 2510 
2550 2525 2510 2510 
5025. 5025 1010 2510 
1050 1050 1025 1010 
1050 1050 1025 1025 
1050 1050 1050 1025 
1050 1050 1050 1025 
0050 0050 0050 0025 
0050 0050 0050 0050 
0050 0050 0050 0050 
0050 0050 0050 0050 
0050 0050 0050 0050 


1e2 


5000 
5000 
5000 
5010 
5010 
2510 
2510 
2525 
1025 
2525 
1025 
1050 
0050 
0050 
0050 


U3 


5000 
5000 
5000 
5010 
5010 
5010 
5010 
5025 
2525 
2525 
1025 
1050 
1050 
1050 
0050 


1:4 


5000 
5000 
5000 
5010 
5010 
5010 
5010 
5025 
5025 
5025 
2525 
2550 
2550 
1050 
1050 


ES 


5000 
5000 
5000 
5010 
5010 
5010 
5010 
5025 
5025 
5025 
5025 
5050 
5050 
2550 
2550 


First pair of digits = percent of Attackers killed. Second pair of digits = 
percent of Defenders killed. If pair is ‘00’, ten men are killed. 


Table 19 Modifiers for Fray table 


Select Fyrd attacking 
Flank or rear attack 
(for first turn only) 
Archers defending 
Attacking downhill 
Select Fyrd defending 
Archers attacking 
Attacking uphill 


rl 
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Table 20 Morale Factors for INVASION 1066 


* Enemy leader killed 

Own leader or friendly unrouted unit present on same or adjacent 
hex 

In a wood or on higher ground than nearest enemy unit 

In a marsh or on lower ground than nearest enemy unit 

Has lost 25% of unit strength this turn 

Has lost 50% of unit strength this turn 

* Own leader killed 


* apply to all units, whether routing or not 
pply g 


Table 2] for PARIS 1814 
The French Units are all of strength 4: 
Army No. | —- FRHQ (all Infantry/ Artillery) 


Unit Unit Leader Morale 
type number 
1 Guard | Emperor Napoleon I 9 


(Imperial Guard) 
2 Marshal Mortier 
(Old Guard) 
3 Marshal Ney 
(Young Guard) 
Marshal Marmont 8 
Marshal Macdonald 
Marshal Victor 
Marshal Grouchy 


2 Line 


NHN 
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Army No. 3 —- FRIU (I= Infantry/ Artillery; C = Cavalry) 


Unit Unit Commanded by Morale 
type number 
1 Guard 1 Marshal Mortier (1) 9 
2 Marshal Mortier (C) 
3 Marshal Ney (1) 
4 Marshal Ney (C) 
2 Line 5) Marshal Marmont (1) 8 
6 Marshal Marmont (C) 
7 Marshal Macdonald (1) 
8 Marshal Macdonald (1) 
9 Marshal Macdonald (1) 
10 Marshal Victor (1) 
11 Marshal Victor (C) 
12 Marshal Grouchy (I) 
13 Marshal Grouchy (C) 
3 Reserve 14 Any commander (1) 6 
15 Any commander (C) 


Any of the IUs may be commanded by Napoleon. 


Table 22 for PARIS 1814 
The Allied Units are: 
Army No. 2 —- ALHQ (all Infantry/ Artillery, strength 8) 


Unit Unit Country Leader Morale 
type number 
1 Crack ] Austria Prince Schwarzenburg 8 
corps 2 Austria Lt. Gen. Gyulai 
3 Bavaria Lt. Gen. Wrede 
4 Wirttmbg. Prince Wiirttemberg 
5 Prussia Marshal Blticher 
6 Prussia Lt. Gen. Yorck 
2 Average L Russia Prince Barclay de Tolly 7 
corps 8 Russia Count Wittgenstein 
9 Russia General Osten-Sacken 


(Corps | to 4, 7 and 8 represent Army of Bohemia; Corps 5, 6 and 9 represent 
Army of Silesia) 
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Army No. 4 —- ALIU 


Unit Unit Country Commanded by Morale Strength 
type number 
1 Crack 1 Austria Lt. Gen. Gyulai 8 8 
inf/art 2 Austria Lt. Gen. Gyulai 

3. Bavaria Lt. Gen. Wrede 

4  Wiirttmbg Prince Wiirttemberg 
2 Average 5 Russia Barclay de Tolly 7 8 
inf/art 6 Russia Barclay de Tolly 

7 ~ Russia Count Wittgenstein 

8 Russia General Osten-Sacken 
3 Crack 9 Austria Lt. Gen. Gyulai 8 3 
cavalry 10. Austria Lt. Gen. Gyulai 

11 Wirttmbg Prince Wiirttemberg 

12. Prussia __ Lt. Gen. Yorck 
4 Average 13 Russia Barclay de Tolly 7 3 
cavalry 14 ~—- Russia Barclay de Tolly 


1S Russia Count Wittgenstein 
16 Russia General Osten-Sacken 


Any of the IUs of the Army of Silesia (i.e. those commanded by Osten- 
Sacken or Yorck) may be commanded by Marshal Blticher. Any of the IUs 
of the Army of Bohemia (the other units) may be commanded by Prince 
Schwarzenberg. 


Table 23 Battles for PARIS 1814 


Random Strength Ratio (Attacker/ Defender) 
die 3/1 25/1 2/1 LS/) Wl Whs 1/2 1/2.5 1/3 
1 —4 =3 =2 =| 0 1 2 3 4 
2 —4 —3 -2 =I 0 1 2 3 4 
3 —4 <3 —2 =i 0 ] 2 3 4 
4 =6 —4 —3 =—2 =I 0 ] 3 4 
5 =] =5 —4 —=2 = 0 1 2 3 
6 =3 =2 —] 0 1 2 3 4 5 
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Table 24 Battle losses 


Pre-battle After-battle strength 
strength Light Medium Heavy 


loss loss loss 
8 7 6 6 
7 6 6 5 
6 5 4 4 
5 5 4 4 
4 4 3 3 
3 3 2 2 
2 2 2 1 
1 1 1 1 


Table 25 Morale changes 


Moving out of supply —2 
Moving into supply +1 
Leaving a town hex =] 
Entering a town hex Fo 


Table 26 Kanaka units for BENA 2352 


Type Type Number of Weapon Movement 


number name units range allowance 
1 CS 2 3 8 
2 RR 10 6 6 
3 MM 4 4 3 


CS = Command Ship 
RR = Robot Raybase 
MM = Megamortar 
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Table 27 FPS units for BENA 2352 


Type Type Number of Weapon Movement 


number name units range allowance 
1 PCV 15 4 8 
2 IPV 2 8 6 


PCV = Personal Combat Vehicle 


IPV = Interplanetary Patrol Vehicle 


Table 28 The KFIRE table for BENA 2352 


Range Vehicle 
(hex) cS RR MM 


1 1 1 3 

2 ] P 1 

3 2 2 ] 

4 3 2 2 

5 3 2 3 

6 3 2 3 
Meaning of codes: 


1 = Target destroyed 
2 = Target damaged 
3 = No effect 
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Table 29 The FPSFIRE table for BENA 2352 


Range Vehicle 
(hex) PCV IPV 
1 1 1 
2 2 1 
3 2 1 
4 2 2 
=) 3 2 
6 3 2, 

7 3 3 
8 | 3 


Codes as in Table 28 


Table 30 The VARY table for BENA 2352 


Modified Code (from table 28 or 29) 


die throw 1 2 g 
1/5 1 1 2 
6/8 1 2 3 
9/12 2 3 3 


Codes as in Table 28 
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Table 31 Modifiers for Table 30 


Target on magma —2 
Attacker on a surge 

hex —I 
Attacker damaged ci | 


For every five hexes 
between attacking 
RR and nearest CS al 


Attacker on magma +1 
Target on surge hex +1 
MM firing over surge 

hex +1 
Firing in motion +2 
Target under cover 2 


MM firing over magma +2 
Target is base 


(except Bena) 2 
Target is Bena +3 


index 


ACTIVE machine-code routine, 180 DISPARMY subroutine, 95-6 
AFTERMATH Subroutine, 177 DISPMAP subroutine, 95 

Allied army, 69, 249, 250, 251, 262-3 DOKE subroutine, 37, 39 
ee EDIT subroutine, 44-5 

army data, 37, /9— EDITDATA program, 15-16, 42-5 


ARMYMAKER program, 15, 66-76 
ARRV machine-code routine, 179-80 
attrition, 181, 211-12 

ATTRN subroutine, 199 


eighteenth century, 9 
eliminating units, 113 
English army, 256 


average, 19-20 FIND subroutine, 57 

AVROLL subroutine, 168-9 FINDNO subroutine, 57-8 
FINDUNIT subroutine, 99, 118 

battle sequence, 208-10 FIRE PHASE table, 18, 253 


BATTLES table, 208-10, 262-3 


FI i hy 
BENA 2352, 16, 213-14, 263-6 RE subroutine, 100-101, 119 


firing weapons, 113-14 


Bena program, oe FNa function (AND), 121 
cee a 221- FNo function (OR), 121 

es FNd function, 54, 63, 102 
board wargaming, 6-8, 12, 47 FNs function, 19. 54, 63, 102 
BOS see _ tot ita FNt function, 54, 63, 102, 120 
bottom o — : fog of war, 171-2, 183 
a" ries » 256 format of files, 27, 75-6, 92 

: FORW ae ; 

BRIDGE, 5, 7, 16, 47-53, 108-16, 251-5 pe —— cons foution, 179 
Bridge program, 54 FPSF REt 
BRIDGE (WITH MAP) program Brid 2,94 pp re ar 
BridgeL program, 61 FRAY table, 259 
ne = aa 59 French army, 248, 249, 250, 256, 260-61 

yte, 22,40" future wargames, 16 
campaign wargame, 181 German army, 251 
cartridges, 3, 14 GRENADES table, 254-5 
cassette tapes, 2, 13-14 
close combat, 115 HALT machine-code routine, 179 
CLOSE COMBAT table, 255 hex, 7, 77-9, 109, 130 
CLOSE subroutine, 101-102, 119 hex pad, 167 
combat resolution table, 9, 17-18, 62 hidden movement, 122-3, 146 
COMMAND subroutine, 97-8, 118 HIDE subroutine, 123-4 
constants, 163 HQ units, 172, 181 


Control Computer, 147 


ind dent acti = 
controlling the computer, 14 independant aptinn, 171-4, 18) 


independent units, 172, 181 


FT eecniat resolution table a et Le om 
Seri mien nee INSTRUCT subroutines, 151, 160 


Interface I, 3, 14 


cursor, 81 

cut-out figures, 48-9, 128-9, 174-5, 216 acre Feat =e 

data compression, 28-30, 34-41, 177-8 InvadeR program, 153-5 

data file, 13 INVASION 1066, 16, 83, 125-6, 148-58, 
data messages, 158-9 247-9, 255-9 

DATAIN subroutine, 37-8 INVASION program, 131-3 
DATASTORER program, 14, 15, 33-9 ISLE DE FRANCE map, 185 
deploying units, 110-12 IUs see independent units 

DEPLOY subroutine, 96 joystick, 3, 14-15, 235-6 


dicing, 18-19, 168-9 
direct way of typing programs, 12-14 Kanaka army, 263 


268 /ndex 


keyboard control, 109 Renaissance, 9 

keying in, Appendix A report stacks, 178 

KFIRE table, 264 REPORT subroutine, 177, 197-8 

KIA, 114 reports, 174-6, 208 

Kriegspiel, 10-11 RESERVE subroutine, 198 

luader prose, 12,55 RESETC subroutine, 152, 160 
aii RESET subroutine, 99-100 


loading data and programs, 13-14 


LEVEL subroutine, 89-90 resetfine detail, 115 


RESULT subroutine, 58 


mprciyman--acge Si tas REVEAL subroutine, 123-4, 153, 159-60, 165 

LOS see line of sight viver ben, 79 

map, 77, 185 RND function, 19 

map data, 40-41, 91 ROLL subroutine, 168 

MAPMAKER progran, 15, 85-91 ROTORUA map, 215 

markers, 50, 205 rules, 1, 8, 15, 46, 47-53, 138-44, 203-10, 

MARKERS subroutine, 198-9 226-31 

medieval period, 9, 16, 125-6 scale, 6, 47, 128, 181-2 

ree ian 30-32 scenarios, 9, 47, 93, 125-6, 183-4, 213-14 
SCRMAP machine code, 119 


miniature wargaming see model wargaming SCRMAP subroutine, 89 


MISSILES table, 258 : 
ex SELNUM subroutine, 26 
MISSION subroutine, 172-6, 191-8 SENDC subroutine, 150-51, 160 


MOD subroutine, 57 . 
gies SENDR subroutine, 155, 161 
model wargaming, 4-6, 11-12, 47-9, 122, simultaneous movement, 166 


127-9 
‘a Spectrum-+, 235-6 

scl 254, 255, 258, 259, 266 staggered rows, 81-2 

: START subroutine, 102-103 
morale, 260, 263 

‘ strategy, 4, 182 

Movement DOMES, 257 subroutines, 1-2, 16, 162-3, 236 
movinga unit, 113 SUBTRACT subroutine, 100 
Napoleonic period, 9, 16, 181-2 surges, 230 
network, 3, 146 
NEWMaAP subroutine, 98-9 eae 
on 247,255 TABLEMAKER program, 15, 20-23 
NOON tactics, 4, 182, 216-17 
OR operator, 30 terrain, 5, 7, 15, 80, 91, 173, 182, 225, 252 
order stacks, 177-8 Turbulent terrain, 16, 214-15 
orders, 172-3, 207 TURNEND subroutine, 102 


parameters, 31-2 two-computer wargaming, 3, 146-7, 236 


PARIS 1814, 16, 183-5, 249-50, 260-63 unit details, 110, 113, 140, 206, 228 
PARIS program, 189-99 unit symbols, 112, 139, 204, 227 
ParisL program, 199-202 UNITLINE subroutine, 96-7, 118, 121 
ParisM program, 186-9 units, 60 

periods, 9-10 user-defined graphics, 120 


PHASE subroutine (Ist version), 58 Ba 
z sa 4 
PHASE subroutine (2nd version), 98-9 once fan a 160 


PICK subroutine, 55 VIEWR routine, 154-5 


play-testing, 169-70 VOLC subroutine, 218-19, 232 
program structure, 162-3 


programmer’s way of typing programs, 12,14 WAIT subroutine, 58 


PROX subroutine, 101, 119 wargame, 4 

PROXIMITY machine code, 120-21 wargamer’s utilities, 15 
RALLY subroutine, 103 cit ee 

mo ese ag WGU see wargamer’s utilities 
READTABLE subroutine, 55-7 WES WELL, UR, eee 
Remote computer, 147 YN subroutine, 26 


THE SPECTRUM GOES TO WAR! 


With these programs and your Spectrum you can fight a 
Napoleonic Campaign, a World War Il skirmish, a 
medieval battle, or a conflict in Outer Space. Rules and 
program listings for all four wargames are included in the 
book. They will provide weeks of interest and excitement, 
whether you play the games entirely on the computer or 
use the computer as an aid to traditional wargaming with 
models. 


The book also explains the principles of wargaming and 
contains a programming system for those who wish to 
invent their own wargames. There are listings of special 
wargaming subroutines, including those for hidden 
movement and independent missions, two features of 
wargaming that come to life on the computer. 


The programs are adaptable for tapes or microdrives and 
all games may be played with or without joysticks. 
Routines for obtaining the extra realism of two-computer 
wargaming are also in this book. 
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